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EXECUTIVE SUMMARY 

This auditable safety analysis (ASA) documents the authorization basis for the surveillance and 

maintenance (S&M), until final disposition, of the following inactive reactor buildings and 

ancillary facilities: 

105-B Reactor Building 

0 116-B Reactor Exhaust Stack 

0 1 19-B Building 

0 1608-B Gas Line PressureNacuum Seal House 

10.5-C Reactor Building 

0 No ancillary facilities 

0 190-DR Pumphouse 

105-F Reactor Building 

0 No ancillary facility 

105-KE/KW Reactor Buildings 

0 

0 183-K Pipe Tunnels 

0 1720-K Administrative Office Building 

0 

0 

0 

0 

0 

0 

182-IC Emergency Water Reservoir Pumphouse 

1 10-KE and 110-KW Gas Storage Facilities 

1 15-KE and 1 15-KW Gas Recirculation Buildings 

116-KE and 1 16-KW Reactor Exhaust Stacks 

1 17-KE and 1 17-KW Exhaust Air Filter Buildings 

1 18-KE-2 and 1 18-KW-2 Horizontal Control Rod Storage Caves 

150-KE and 150-KW Heat Recovery Stations 
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0 

0 

0 165-ISW Power Control Building 

0 18 1 -ISW River Pumphouse 

0 183-KW (Process Water) Filter Plant 

0 190-KW Process Water Pumphouse. 

166-ISE and 166-ISW Oil Storage Facilities 

119-KW Exhaust Air Sample Building 

The 105-D, 105-H, and 105-F Reactor Buildings, which are scheduled to be modified for interim 

safe storage under the Facilities Decommissioning Project, are outside the scope of this ASA and 

have their own authorization basis documents. 

Except for the 105-B Reactor, the final disposition of the inactive reactor buildings, as recorded 

in DOE/EIS-O119D, Draft Environmental Impact Statement; Decommissioning of Eight Surplus 

Production Reactors at the Hanford Site (DOE 1989), and the Record of Decision (58 Federal 

Register 48509), is safe storage followed by deferred one-piece removal of the reactor blocks. 

The approach used is in accordance with CCN 038398, Nuclear Safety (DOE-RL 1996), as 

implemented in BHI-DE-01, Design Engineering Procedures Manual, EDPI-4.28-01, and 

0000X-EG-N0004, Rev. 1, Engineering Guide for Performing Hazard Analysis and Final 

Hazard Classification (BHI 1998d). 

Deterioration of the reactor buildings and ancillary facilities, which have exceeded their design 

life, presents potential industrial safety and radiological/chemical/biological hazards to workers 

during S&M activities. In addition, the reactor blocks and fuel storage basins within the reactor 

buildings contain significant quantities of radionuclides that present potential radiological 

hazards onsite and to adjacent areas of the Columbia River. Corrective maintenance performed 

on these facilities under the risk management program has significantly reduced the risk 

associated with these hazards. 
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A detailed analysis of the potential hazards associated with the S&M activities at the inactive 

reactor buildings and ancillary facilities indicated that no activity/process authorized by this ASA 

could credibly result in undue risk to a worker, a member of the public, or the environment. 

Environmental Restoration Contractor programs and procedures, including the work control 

program, and passive barriers (e.g., asphalt emulsion covering fuel storage basin walls and floor, 

the thermal and biological shields encasing the reactor block graphite stack) adequately control 

the hazards associated with these facilities. The appropriate programmatic, project-specific, and 

special controls that protect the worker, the public, and the environment have been identified and 

are detailed in Section 5.0. 

The final hazard classification for the inactive reactor buildings and ancillary facilities was 

determined to be radiological, based on an analysis of the hazards associated with the S&M of 

the facilities. The special controls necessary to ensure that the bounding analysis assumptions 

remain valid are detailed in Section 5.0. 

Revision 3 of this ASA incorporates the following management of change (MOC) evaluations: 

MOC-2003-0003, MOC-2003-0004, MOC-2003-0006, and MOC-2003-0008 (BHI 2003b, 

2003c, 2003d, and 2003e, respectively). 
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1.0 INTRODUCTION 

1.1 PURPOSE 

This auditable safety analysis (ASA) provides the safety basis for maintaining the 105-B, 10542, 
1 05-DR, 105-F, 1 O5-KE7 and 105-KW Reactor Buildings and ancillary facilities until interim or 
final disposition. The ASA provides a hazard baseline, identifies and evaluates the associated 
hazards, identifies the appropriate controls, documents the final hazard classification (FHC), and 
documents the resultant commitments for the surveillance and maintenance (S&M) of these 
inactive reactor buildings and associated ancillary facilities at the Hanford Site. In addition, this 
document provides a basis for evaluating proposed activities to determine if the activities are 
acceptable. 

This document includes the following: 

A description of the S&M activities to be performed 

An assessment of the inventory of radioactive and ot,,er hazardous materials within the 
inactive reactors and ancillary facilities 

Identification of the hazards associated with the S&M activities for the inactive reactors and 
ancillary facilities 

Identification of internally and externally initiated accidents having the potential to result in 
significant consequences for workers, the environment, or the public 

An assessment of the bounding radiological and hazardous chemical consequences of the 
potentially significant accidents 

Determination of the FHC based on the bounding radiological and hazardous chemical 
consequences 

Identification of the controls (including commitments) necessary to control the identified 
hazards and to ensure that the FHC remains valid. 

This ASA supercedes the preliminary hazard classifications (PHCs) performed for the 105-B, 
1 05-KE, and 105-KW Reactors (BHI 1997e, 1997h, 19971) and the safety analysis for interim 
stabilization to the 1 O K ,  1 05-DR, and 105-F Reactors (BHI 1996a, 1 998f, 1998e). 

The 105-D and 105-H Reactor Buildings, which are scheduled to be modified for interim safe 
storage (ISS) under the Facilities Decommissioning Project, are outside the scope of this ASA 
and have their own authorization basis. Upon completion of the modifications, these reactor 
buildings will reenter the S&M program. 

Surplus Reactor Auditable Sufety Analysis 
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1.2 DOCUMENT ORGANIZATION 

The remainder of this introductory section (1) describes the activities that will be authorized by 
approval of this document; (2) describes how configuration and change control will be managed 
to maintain the requirements stipulated by this document; (3) summarizes the conclusions of the 
safety analysis and the programmatic and project-specific controls determined to protect the 
worker, the environment, and the public; and (4) states the basis for the FHC and summarizes the 
controls necessary to ensure that the FHC remains valid. 

The document is composed of four additional sections. Section 2.0 provides the background 
information necessary to understand the hazards with a potential for dose or exposure to workers, 
the public, or the environment during S&M. Section 3.0 provides the basis of operations that are 
analyzed and authorized under the ASA. Section 4.0 summarizes the hazard analysis and FHC 
process. Section 5.0 identifies the special controls required to ensure that the FHC remains valid 
and summarizes the project-specific and programmatic controls necessary to control the 
identified hazards. 

1.3 AUTHORIZED ACTIVITIES 

The activities being authorized for the inactive reactor facilities are S&M. Facility surveillance 
activities typically include inspection for structural deterioration, inspection for hazardous 
materials and unidentified/unlabeled containers, performance of li&t housekeeping (e.g., picking 
up trash and debris, sweeping), and general surveys. Examples of maintenance activities include 
inspection of emergency lighting and fire extinguishers at the 105-B Reactor Building, 
construction, and electrical repair. These activities are discussed in greater detail in Sections 2.3 
and 3.1. 

1.4 CONFIGURATION CONTROL 

Established configuratiodchange control processes ensure that proposed changes are reviewed 
relative to the specified commitments. If discovery indicates a breach of these commitments, 
work will cease to allow stabilization and/or recovery actions to be identified and implemented 
as appropriate. Bechtel Hanford, Inc. (BHI) off-normal event procedures describe the reporting 
process and protocol applicable to such a discovery. BHI-DE-01, Design Engineering 
Procedures ManuaE, EDPI-4.40-0 1 defines the management of change (MOC) process for 
facilities that have an FHC of less than Nuclear. 

1.5 SAFETY SUMMARY 

A detailed analysis of the potential hazards associated with the S&M activities at the inactive 
reactors and ancillary facilities indicated that deterioration of the reactor buildings and ancillary 
facilities, which have exceeded their design life, presents potential industrial safety and 
radiological/chemical/biological hazards to workers. In addition, the reactor blocks and fuel 
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storage basins (FSBs) within the reactor buildings contain significant quantities of radionuclides 
that present potential radiological hazards onsite and to adjacent areas of the Columbia River. 
However, it was determined that no activity/process authorized by this ASA could credibly result 
in undue risk to a worker, a member of the public, or the environment. 

Corrective maintenance performed on these facilities under the risk management program has 
significantly reduced the risk associated with these hazards. Additional scheduled maintenance 
activities will serve to reduce the risk further. The Environmental Restoration Contractor’s 
(ERC’s) programs and procedures, including the work control program, and passive barriers 
(e.g., asphalt emulsion on FSB walls and floor, thermal and biological shields encasing the 
reactor block graphite stack) adequately control the hazards associated with these facilities. The 
appropriate programmatic, project-specific, and special controls that protect the worker, the 
public, and the environment have been identified and are detailed in Section 5.0. 

1.6 HAZARD CLASSIFICATION 

The FHC for the inactive reactors and ancillary facilities was determined to be Radiological. 
The basis for this FHC is found in CCN 038398, Nuclear Safety (DOE-RL 1996). To ensure that 
the FHC remains valid, activities requiring penetration of the steel outer shell/gas seal of the 
reactor blocks are prohibited. Section 5 .O provides additional detail of this control. 

Surplus Reactor Auditable Safety Analysis 
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2.0 BACKGROUND 

2.1 FACILITY HISTORY 

The reactor buildings, designated as 105-B, 105-C, 1 05-DR, 105-F, 1 O5-KE7 and 105-KW7 were 
six of the nine water-cooled, graphite-moderated reactors constructed along the Columbia River 
by the US.  Government within the Hanford Site’s 100 Areas (Figure 2-1) to support the 
plutonium production effort initiated in 1942. The reactor buildings contain the nuclear reactor 
and equipment directly associated with reactor operations. Cooling water for the reactors was 
withdrawn from the Columbia River, filtered and treated, pumped through the reactor block, and 
then returned to the river in a single-pass process. Each reactor has been placed in final 
shutdown and, except for 105-B, has been declared surplus by the U.S. Department of Energy 
(DOE). The 105-B Reactor Building was the first full-scale production nuclear reactor ever 
constructed. The 105-B Reactor Building was placed on the National Register of Historical 
Places on April 3, 1992, by the National Park Service ( N P S )  of the U.S. Department of the 
Interior (USDI). The 105-B Reactor Building was also listed as a National Historic Mechanical 
Engineering Landmark in 1976 by the American Society of Mechanical Engineers’ History and 
Heritage Committee. In October 1993, the American Society of Civil Engineers named the 
105-B Reactor Building a National Civil Engineering Landmark. The American Nuclear Society 
presented the Nuclear Landmark Award to the 105-B Reactor Building in 1992. The 1 OS-B 
Reactor Fucility Museum Phase 1 Feasibility Study Report (BHI 1995) was issued in 
October 1995. An estimated 5,000 visitors tour the existing reactor facility annually. 

In general, the reactors can be assigned to two groups: (1) the older 105-B, 105-C, 105-DR, and 
105-F Reactors, and (2) the newer 105-KE and 105-KW Reactors. The thermal and biological 
shields and graphite stacks of the older reactors are similar in size and are constructed of the 
same materials. The older reactors also had similar neutron flux distributions. 

The 105-KX and 105-KW Reactors are generally comparable to the older reactors in design. 
However, the 105-KE and 105-KW Reactors differ as follows: (1) the biological shields are 
constructed of concrete rather than the steelMasonite laminate used for the older reactors, 
(2) their graphite stacks are one and one half times larger than those of the older reactors, and 
(3) they have approximately 61 % more process tubes. Additional noteworthy differences 
include the following: (1) the concrete foundations contain tunnels for the retrieval of the 
boron-steel balls used for the ball 3x system (a shutdown safety system); (2) the outer rod rooms 
have reinforced-concrete walls 1 to 3 ft thick; (3) the supply and exhaust fan areas are located on 
opposite ends of the building instead of both being located on the same end; (4) the valve pits are 
below grade, directly under the front-face work area; and (5) the mechanical rooms and 
miscellaneous above-grade support rooms were built with transite wall panels and roofs. The 
operating history of each reactor is summarized in Table 2- 1. 
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Also included within the scope of this ASA are associated ancillary facilities within the 100-B/C, 
100-D/DR, 100-F7 and 100-K Areas. The facilities addressed by this ASA are as follows: 

105-B Reactor Building 

116-B Reactor Exhaust Stack 
119-B Building 
1608-B Gas Line Pressure/Vacuum Seal House 

105-C Reactor Building 

No ancillary facilities 

105-DR Reactor Building 

190-DR Pumphouse 

105-F Reactor Building 

No ancillary facilities 

105-KEIKW Reactor Buildings 

105-KH Process Water Tunnel 
182-K Emergency Water Reservoir Pumphouse 
183-K Pipe Tunnels 
1720-K Administrative Office Building 
1 1 0-KE and 1 10-KW Gas Storage Facilities 
1 15-KE and 1 15-KW Gas Recirculation Buildings 
1 16-KE and 1 16-KW Reactor Exhaust Stacks 
1 17-KE and 1 17-KW Exhaust Air Filter Buildings 
1 18-KE-2 and 11 8-KW-2 Horizontal Control Rod Storage Caves 
150-KE and 150-KW Heat Recovery Stations 
166-KE and 166-KW Oil Storage Facilities 
1 19-KW Exhaust Air Sample Building 
165-KW Power Control Building 
18 1 -KW River Pumphouse 
183-KW (Process Water) Filter Plant 
190-KW Process Water Pumphouse. 

Several areas within the 105-KE and 105-KW Reactor Buildings and several of their associated 
ancillary facilities are not addressed by this ASA because responsibility for them has not been 
assigned to BHI. An agreement attached to the Memorandum of Understanding (MOU) 
(BHI 1996b) between BHI and Westinghouse Hanford Company ( W C )  established the 
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agreement of BHI and WHC regarding coordination of their respective responsibilities at the 
100-K Area, the 1 00-B/C Area, the 1 00-D/DR Area, 100-F Area, and the 100-N Area. The 
MOU was assigned to Fluor Daniel Hanford, Inc. (FDH) by WHC in the September 30, 1996, 
transfer agreement between the contractors and DOE. The MOU established the following: 
(1) a lead contractor for each of the structures/facilities and the general area within the exclusion 
fence for each of the 100 Areas noted, (2) facility access and control requirements, (3) waste 
handling and disposal protocol, and (4) WHC’s (now FDH’s) responsibilities for providing the 
100-N potable water from the 100-BIC Area. An addendum to the MOU further specified, via 
area designation on facility maps, the division of responsibilities for the 105-KE and 105-KW 
Reactor Buildings. The sections of the reactors and ancillary facilities that are outside the scope 
of this ASA include the following: 

0 

0 

0 

0 183.1 -KW Chlorine Vault 
0 

105-ICE Fuel Storage Basin and Transfer Bay Area and some office areas 
105-KW Fuel Storage Basin and Transfer Bay Area and some office areas 
165-KW Switchgear Room in Power Control Building 

190-KW South and East Highbays in Process Water Pumphouse. 

The FSBs at 105-KE and 105-KW Reactors were cleaned of debris and deactivated after final 
reactor shutdown. However, the basins were modified and reactivated to provide storage space 
for irradiated fuel removed from the 105-N Reactor. Both basins currently continue to be used 
by the Spent Fuels Program (SFP) K Basin operations to store N Reactor fuel. The sections of 
the ancillary facilities noted above provide support to the storage operation. 

Because of the length of time that has elapsed since the reactor buildings and ancillary facilities 
were operational, no information was obtained regarding significant, historical off-normal events 
that could potentially be relevant to understanding current conditions within the structures. The 
information relied upon to understand the current conditions has been gathered subsequent to 
final shutdown of the reactors (primarily within the last 20 years). 

2.2 FACILITY DESCRIPTION 

This section describes each facility within the 100-B/C, 100-D/DR, 1 00-F, and 100-K Areas that 
is included in the scope of this ASA. The facilities are grouped in subsections according to the 
100 Area in which they are located. 

2.2.1 100-BK Area Facilities 

The facilities located within the 100-B/C Area that are included are numerically designated as 
105-B, 105-C,116-B, 1 19-B, and 1608-B. The location of these facilities within the 
lOO-B/C Area is shown in Figure 2-2. BHI-0098 1, Rev. 4, ERC Hazard CZasslfication Matrices 

for Above-Ground Structures and Groundwater and Soil Remediation Activities (BHI 2002a) 
provides a summary description for these facilities and additional ancillary facilities associated 
with the 105-B and 105-C Reactor Buildings. BHI (2002a) was developed to provide a 
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perspective on the relationship of the facilities within the original Reactor Production Plant, to 
ensure that the ownership and the responsibilities for the facilities are understood, and to ensure 
that the facilities identified as BHI’s responsibility are adequately addressed. BHI (2002a) 
includes the number, name, purpose, and current status (e.g., active, deactivated, or demolished) 
of each structure. Also provided, if applicable, is the name of the managing contractor, 
agreements established by the MOU between BHI and FDH, and information regarding hazard 
identificatiodevaluation documentation. BHI (2002a) puts the buildinglstructure function and 
interfaces in perspective to the hazards identification (see Appendix A), but is not inclusive of 
waste site designations of demolished structures that are addressed under the BHI Radiation Area 
Remedial Action (RARA) Program. The BHI-managed above-grade facilities within the scope 
of the ASA are described in the following subsections. 

2.2.1.1 105-B Reactor Building. The 105-B Reactor Building was a plutonium production 
reactor. The 105-B Reactor Building provided housing for the nuclear reactor and equipment 
directly associated with reactor operations. Construction of the 105-B Reactor Building began in 
1943, with the initial startup of the reactor occurring on September 26, 1944. The 105-B Reactor 
was shut down and held in standby from March 19, 1946, to June 2, 1948; the reactor was 
restarted and operated until February 13, 1968, when it was permanently shut down. Sections of 
the building are still energized. 

The building is a light, nonairtight industrial structure (346 by 256 by 120 ft high; 53,750 ft2 total 
area) of reinforced-concrete construction in the lower portions and of concrete block construction 
in the upper portion. Roof construction is of reinforced-concrete or precast concrete roof panels. 

Damaged pre-cast concrete roof panels were repaired (circa 1994) in the “C” Elevator area, 
Corridor 1, Comdor 22 1, and valve pit room; and (circa 2002) in the fuel storage viewing room, 
Corridor 221, Electrical Equipment Room, Corridor 227, valve pit room, and fan room. 

Safety nets in the 105-B Reactor front-face work area ceiling area and a restraint for the existing 
vertical curtain were installed in 2002. The safety nets and curtain restraint will provide 
protection from potential failed roof panels and a potential failed vertical curtain retraction 
system. Expanded metal was installed on the 105-€3 Reactor valve pit existing walkway 
guardrails in 2002. Three expanded metal lockable gates were installed on the walkway. The 
expanded metal partitions and lockable expanded metal gates provide protection from trips and 
falls and control access to the valve pit lower area. 

A ventilation system was installed in 2003. This system normally does not provide supply air 
during occupancy but is used to sweep the area with fresh air during the night as a means to cool 
down the areas (which may have been heated up by the lights and from people) and reduce the 
radon levels, as necessary. The air is supplied into the clean areas of the building, which slightly 
pressurizes the building as the air is released to the outside through the various cracks in this 
nonairtight industrial structure. This system is composed of three zones as follows: 
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0 Zone 1 : Supply Fan Room 230a, Valve Pit Area #3 15, and Flow Lab #23 1 a 

0 Zone 2: Corridors 5 and 227b, Corridor 227a, Electrical Equipment Room 223, Toilet 225a, 
Accumulator Room 222, Corridors 2,3, and 21 lb, Corridors 4 and 21 1, Office/Storage 228a, 
and Viewing Room 414 

Zone 3: Control Room 220 and Office 219. 

Nontempered air is supplied for Zones 1 and 2 through roof-mounted ventilation units, while the 
Zone 3 ventilation unit is located inside the building. The units are provided with medium 
efficiency inlet filters that can handle differential pressure up to 1.5 in. The combined airflow 
from the units is approximately 22,500 ft3/min of air at 2.5 in. W.G. 

The building contains a reactor block; FSB; inner and outer rod rooms (i.e., inner and outer 
horizontal control rod [HCR] rooms); vertical safety rod (VSR) winch level, front-face work 
area; fans and ducts for ventilation and recirculating inert gas systems; water cooling systems; 
and supporting offices, lunchroom, shops, and laboratories. Figure 2-3 shows the ground-level 
layout of the reactor building. Figure 2-4 shows a cut-away view of a typical older reactor 
building. These figures are general in nature and do not include all the areas that are included in 
this description. The ventilation system was designed such that air flowed from office and 
service areas to potentially contaminated areas. The air was exhausted to the atmosphere 
through the 1 16-B Reactor Exhaust Stack. 

The reactor building can essentially be divided into three areas: (1) those areas within the 
massive, reinforced-concrete shield walls of the building surrounding the reactor process areas 
(e.g., inner rod room, ball 3x system, and front-face work area), including the reactor block, 
which is composed of the graphite moderator stack, thermal and biological shields, process 
tubes, and the safety and control systems; (2) the FSB; and (3) the general ancillary areas of the 
reactor building (excluding the FSB) located outside the shield walls (e.g., fan area, general 
office areas, and lunchroom). These three areas are designated as module 2, FSB area, and 
module 1 , respectively. The building contains approximately 23,000 Ci of radionuclides (as of 
March 1, 1985, according to UNC 1987), 98.3 tons of lead (WHC 1993a), and an unknown 
quantity of asbestos (WHC 1993a). 

2.2.1.1.1 Module 1. Module 1 provided ancillary support areas during former reactor 
operations. The prior support areas included office areas, the reactor control room, tool storage 
rooms, restrooms, cooling water influent areas, change rooms, ventilation equipment areas, 
electrical systems areas, and other infrastructure support. Figure 2-3 provides a plan view of 
module 1. 

2.2.1.1.2 Module 2. Module 2 is the area inside the shield walls, including the reactor block. 
Areas and rooms within module 2 include the inner rod room, fkont-face work area, ball 3x 
system, laboratories, and other support areas. Figure 2-3 provides a plan view of module 2. 
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Reactor block. The reactor block is located near the center of the building. The reactor block 
consists of a graphite moderator stack (36 ft high by 36 ft wide by 28 ft deep) encased in a cast 
iron thermal shield (8 to 10 in. thick) and a biological shield consisting of alternating layers of 
steel and Masonite@ (52 in. thick). The entire block rests on a massive concrete foundation. The 
block weighs approximately 8,930 tons. Figure 2-5 shows the typical reactor block construction. 

Graphite moderator stack. The graphite moderator stack is composed of 4-ft-long 
interlocking graphite blocks, which are stacked to provide a central region for fuel loading 
and an outer region for a neutron reflector. The 105-€3 Reactor contains 2,004 process tube 
openings. The reactor also has openings for HCRs, VSRs, test facilities, and instrumentation. 
The HCR penetrations are on the left side of the reactor block (when facing the reactor front 
face), and the VSR penetrations are on the top of the reactor. Fuel discharge and storage 
areas are located adjacent to the rear face of the reactor block. Experimental test penetrations 
are located on the right side of the reactor block. 

Thermal shield. The cast iron thermal shield surrounding the graphite stack isolates the 
biological shield from the core. The 105-€3 Reactor thermal shield is constructed of 
overlapping sheets, and the shield varies in thickness from 8 to 10 in. on the sides, top, 
bottom, front, and rear. Stainless-steel 3/4-in. schedule-40 tubes were imbedded in the 
thermal shield and provided cooling water to the shields. Gunbarrels, steel tube connections 
to the process tubes for the cooling water and instrumentation, also ran through the thermal 
shield. 

Biological shield. The biological shield of 105-B Reactor consists of alternating laminated 
layers of steel and Masonite. A breakdown of the lamination pattern for the biological shield 
is provided in Figure 2-6. The figure shows two layers of steel at the surface, followed by a 
layer of Masonite. There are seven layers of steel plate; the first six layers consist of two 
1.9-in.-thick steel plates, while the layer closest to the thermal shield is a single 2.5-in.-thick 
plate. The six layers of Masonite are each 4.5 in. thick. The massive concrete foundation 
that the reactor rests on is also considered part of the biological shield. 

Process tubes. Process tubes contained the uranium fuel elements and provided channels for 
cooling water flow. The 105-€3 Reactor used process tubes made of 1100 aluminum alloy. 

Safety and control systems. The reactor control system included the HCRs, VSRs, and ball 
3x system. The HCRs moved into and out of passages in the graphite core. The HCRs were 
used for controlled startup transients and power level during equilibrium operation. The 
VSRs were located on top of the reactor. Electromagnets held the VSRs with just the tips in 
the top of the thermal shield. The ball 3x system served as a separate emergency shutdown 
system. The ball 3x system consisted of hoppers that were full of boron-steel balls that 
would automatically drain into channels if the VSRs did not terminate the chain reaction after 
receiving a shutdown signal. 

Masonite is a registered trademark of the Masonite International Corporation, Tampa, Florida. 8 
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All penetrations through the block outer shielding (e.g., the process tubes, HCWVSRhall3x 
channels, and instrumentatio~experimental channels) were provided with cover gas seal 
designed tubes/sleeves/thimbles to maintain cover gas containment. 

During final shutdown of the reactor, a number of procedures were performed to contain 
contamination within the reactor block. The process used at the 105-B Reactor was assumed to 
be similar to the process at 105-JSE/KW. The procedures used at the 105-KE and 105-KW 
Reactors can be found in the reactor deactivation manuals (BHI 1998a, 1998’0). Examples of the 
activities performed include the following: process tube caps were installed, cover-gas lines 
were drained, drain valves were closed, and all water lines were drained. 

2.2.1.1.3 Fuel Storage Basin. The FSB served as a collection, storage, and transfer facility for 
the irradiated fuel elements discharged from the reactor. It consists of a fuel element pickup 
area, the storage area, and the transfer area. Irradiated fuel elements were stacked in buckets 
underwater in the pickup area, transported by an overhead monorail to the storage area, and 
temporarily stored under water to allow decay of short-lived radionuclides before transporting 
for reprocessing. Figure 2-3 shows the location of the FSB, and the typical layout can be seen in 
Figure 2-7. 

The 105-B FSB has been drained and cleared of debris, and a fixative has been applied to 
radiologically contaminated surfaces. The removed sludge (a radiologically contaminated 
sediment composed of iron oxides and silt) was placed in the transfer pit where it remains 
covered by a layer of sand (reported by individuals involved in the project to be 1 to 3 ft thick) 
and a wood deck. 

2.2.1.2 105-C Reactor Building. As a result of the ISS Project activities, the reactor building, 
designated as the 105-C Building, consists only of a reactor block and adjacent work areas. The 
original FSB was partially removed. The top 15 ft of wall was removed while the remaining 
wall sections were coated with a fixative and covered with soil. The he1 examination facility 
adjacent to the FSB; inner and outer HCR rooms; fans and ducts for ventilation and recirculating 
inert gas systems; water cooling systems; supporting offices, shops, and laboratories; and fuel 
transfer pits and their contents (BHI 1998c) were all demolished and removed during the 
decontamination and decommissioning (D&D) efforts associated with the ISS Project. 
Module 2, as highlighted in Figure 2-3, is all that remains (above ground) of the facility. 

The 105-C Building is a reinforced concrete and concrete block structure with steel framing with 
corrugated asbestos cement (transite) covering major portions of the building exterior. The 
lower levels of the building and the central portion surrounding the reactor block are constructed 
of reinforced concrete walls 0.9 m to 1.5 m thick. The structure is topped by a steel roof. 

The original footprint area of the 105-C Building was 5,528 m2 (59,500 ft2). The final footprint 
resulting from ISS activities is 1,059 m2 (1 1,400 ft’). Thus, the footprint area of the 105-C 
Reactor was reduced by 8 1 % (BHI 1998c). The footprint area includes only the areas at-grade 
and excludes any square footage below ground level or above grade level. 
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2.2.1.2.1 Module 2. Module 2 is the area inside the shield walls, including the reactor block. 
Areas and rooms within module 2 include the imer rod room, front-face work area, ball 3x 
system, laboratories, and other support areas. Figure 2-3 provides a plan view of module 2. 

Reactor block. The reactor block is located near the center of the building. The reactor block 
consists of a graphite moderator stack (36 ft high by 36 ft wide by 28 ft deep) encased in a cast 
iron thermal shield (8 to 10 in. thick) and a biological shield consisting of alternating layers of 
steel and Masonite (52 in. thick). The entire block rests on a massive concrete foundation. The 
block weighs approximately 8,930 tons. Figure 2-5 shows the typical reactor block construction. 

Graphite moderator stack. The graphite moderator stack is composed of 4-ft-long 
interlocking graphite blocks, which are stacked to provide a central region for fuel loading 
and an outer region for a neutron reflector. The 105-C Reactor contains 2,004 process tube 
openings. The reactor also has openings for HCRs, VSRs, test facilities, and instrumentation. 
The HCR penetrations are on the left side of the reactor block (when facing the reactor front 
face), and the VSR penetrations are on the top of the reactor. Fuel discharge and storage 
areas are located adjacent to the rear face of the reactor block. Experimental test penetrations 
are located on the right side of the reactor block. 

Thermal shield. The cast iron thermal shield surrounding the graphite stack isolates the 
biological shield from the core. The 105-C Reactor thermal shield is constructed of 
overlapping sheets, and the shield varies in thickness from 8 to 10 in. on the sides, top, 
bottom, front, and rear. Stainless-steel 3/4-in. schedule-40 tubes were imbedded in the 
thermal shield and provided cooling water to the shields. Gunbarrels, steel tube connections 
to the process tubes for the cooling water and instrumentation, also ran through the thermal 
shield. 

Biological shield. The biological shield of 105-C Reactor consists of alternating laminated 
layers of steel and Masonite. A breakdown of the lamination pattern for the biological shield 
is provided in Figure 2-6. The figure shows two layers of steel at the surface, followed by a 
layer of Masonite. There are seven layers of steel plate; the first six layers consist of two 
1.9-in.-thick steel plates, while the layer closest to the thennal shield is a single 2.5-in.-thick 
plate. The six layers of Masonite are each 4.5 in. thick. The massive concrete foundation 
that the reactor rests on is also considered part of the biological shield. The roof of the 
facility is shielded by a 2.1-m (84-in.)-thick heavy aggregate poured concrete shield. 

Process tubes. Process tubes contained the uranium fuel elements and provided channels for 
cooling water flow. The 105-C Reactor used process tubes made of 1 100 aluminum alloy. 

Safety and control systems. The reactor control system included the HCRs, VSRs, and ball 
3x system. The HCRs moved into and out of passages in the graphite core. The HCRs were 
used for controlled startup transients and power level during equilibrium operation. The 
VSRs were located on top o f  the reactor. Electromagnets held the VSRs with just the tips in 
the top of the thermal shield. The ball 3x system served as a separate emergency shutdown 
system. The ball 3x system consisted of hoppers that were full of boron-steel balls that 
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would automatically drain into channels if the VSRs did not terminate the chain reaction after 
receiving a shutdown signal. 

All penetrations through the block outer shielding (e.g., the process tubes, HCWVSWball3x 
channels, and instrumentationlexperimental channels) were provided with cover gas seal 
designed tubes/sleeves/thimbles to maintain cover gas containment. 

During final shutdown of the reactor, a number of procedures were performed to contain 
contamination within the reactor block. The process used at 105-C Reactor was assumed to be 
similar to the process at 105-KE/KW. The procedures used at the 105-KE and 105-KW Reactors 
can be found in the reactor deactivation manuals (BHI 1998a, 1998b). Examples of the activities 
performed include the following: process tube caps were installed, cover gas lines were drained, 
drain valves were closed, and all water lines were drained. 

2.2.1.3 116-B Reactor Exhaust Stack. The 116-B Reactor Exhaust Stack was used to 
discharge ventilation air 200 ft above grade from the 105-B Building. Initially, exhaust air 
flowed through concrete ducts from the 105-B Building directly out the exhaust stack. After a 
confinement project was completed in the 1950s, the air was diverted through underground 
reinforced-concrete ducts to the 1 17-B Filter Building (which has been demolished). After 
flowing through the fiber (particulate) and activated charcoal filters, the air went through 
below-grade and above-grade concrete ducts into the exhaust stack. The exhaust stack has been 
isolated from sources of potential contamination within the reactor building. 

The 1 16-B Reactor Exhaust Stack is 200 ft above grade and 10 ft below grade, with a 
16-ft-outside-diameter base. The wall thickness varies from 1.5 ft to 0.5 ft. A steel door cover at 
the bottom of the stack provides access to the interior of the stack. The stack is supported on a 
solid concrete base, which is supported by a solid concrete, octagonal-shaped foundation. 
The inside of the stack has minor levels of fixed surface contamination, but no hazardous 
materials are believed to be present. The stack has no electrical service. 

2.2.1.4 119-B Building. The unlabeled 119-B Building was used as a storage building, not to be 
confused with the 1 19-B Building’s exhaust sampling enclosure, which has been demolished and 
removed. The unlabeled 1 19-B Building is an empty wooden shack with an asphalt shingle roof. 
The building is approximately 100 ft directly south of the 105-B Reactor fan room. The 
structure contains no radioactive or hazardous materials and has no electrical service. 

2.2.1.5 1608-15 Gas Line PressureN-acuum Seal House. The 1608-B Gas Line 
PressureNacuum Seal House (the effluent waste water pumping station designation number was 
used because the 105-B Reactor facility did not have a lift station building) contained the 
apparatus to provide a gas line pressure/vacuum for the 105-B Reactor gas system. 

The facility consists of three components: (1) a small wood frame structure, approximately 3 ft 
by 6 ft, housing the control panels connected to an exterior, above-grade diesel oil tank; (2) the 
diesel oil tank; and (3) a seal pit structure approximately 20 ft long, 17 ft wide, and 18 ft high 
(3 ft above grade and 15 ft below grade). The control house and diesel oil tank are intact. The 
oil tank was emptied during fiscal year 1998. The seal pit structure housed two large liquid seal 
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chambers (which have been removed) that were connected to the gas recirculation lines running 
between the 115-B/C Gas Recirculation Building (which has been demolished) and the 105-B 
Reactor. These seal chambers served to protect the gas system from excessive pressure or 
suction. 

Radiological surveys of the control house, diesel oil tank, and the interiodexterior service lines 
connecting them indicated no direct or smearable contamination was present. Radiological 
surveys of the seal pit identified no loose contamination. However, due to high radon levels, no 
direct readings were taken. Minor amounts of hazardous materials &e., mercury, lead, and 
asbestos) are present. The building has been de-energized. 

2.2.2 100-D/DR Area Facilities 

The facilities located within the 100-D/DR Area that are included are numerically designated as 
105-DR and 190-DR. The location of these facilities within the 100-D/DR Area is shown in 
Figure 2-8. BHI (2002a) provides a summary description of these facilities and additional 
ancillary facilities associated with the 105-DR Reactor Building. BHI (2002a) includes the 
number, name, purpose, and current status (e.g., active, deactivated, or demolished) of each of 
the structures. Also provided, if applicable, is the name of the managing contractor, agreements 
established by the MOU between BHI and FDH, and information regarding hazard 
identificationlevaluation documentation. The table puts the building’structure function and 
interfaces in perspective to the hazards identification (see Appendix A). The table is not 
inclusive of waste site designations of demolished structures that are addressed under the BHI 
EARA Program. Each BHI-managed above-grade facility within the scope of the ASA is 
described in the following subsections. 

2.2.2.1 105-DR Reactor Building. As a result of D&D activities, the reactor building, 
designated as the 105-DR Building, consists only of a reactor block and adjacent work areas. 
The original FSB was partially removed. The top 15 ft of wall was removed while the remaining 
wall sections were coated with a fixative and covered with soil. The fuel examination facility 
adjacent to the FSB; inner and outer HCR rooms; fans and ducts for ventilation and recirculating 
inert gas systems; water cooling systems; and supporting offices, shops, and laboratories were all 
demolished and removed during the D&D efforts associated with the ISS Project. Module 2, as 
highlighted in Figure 2-3, is all that remains (above ground) of the facility. 

The 105-DR Building is a reinforced concrete and concrete block structure with steel framing 
with corrugated asbestos cement (transite) covering major portions of the building exterior. The 
lower levels of the building and the central portion surrounding the reactor block are constructed 
of reinforced concrete walls 0.9 m to 1.5 m thick. The structure is topped by a steel roof. 

The original footprint area of the 105-DR Building was 2,973 m2 (43,200 ft’). The final 
footprint resulting from ISS activities is 892 m2 (9,600 ft2). Thus, the footprint area of the 
105-DR Reactor was reduced by 70% (BHI 2003a). The footprint area includes only the areas 
at-grade and excludes any square footage below ground level or above grade level. 
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2.2.2.1.1 Module 2. Module 2 is the area inside the shield walls, including the reactor block. 
Areas and rooms within module 2 include the inner rod room, front-face work area, ball 3x 
system, laboratories, and other support areas. Figure 2-3 provides a plan view of module 2. 

Reactor block. The reactor block is located near the center of the building. The reactor block 
consists of a graphite moderator stack (36 ft high by 36 ft wide by 28 ft deep) encased in a cast 
iron thermal shield (8 to 10 in. thick) and a biological shield consisting of alternating layers of 
steel and Masonite (52 in. thick). The entire block rests on a massive concrete foundation. The 
block weighs approximately 8,930 tons. Figure 2-5 shows the typical reactor block construction. 

Graphite moderator stack. The graphite moderator stack is composed of 4-ft-long 
interlocking graphite blocks, which are stacked to provide a central region for fuel loading 
and an outer region for a neutron reflector. The 105-DR Reactor contains 2,004 process tube 
openings. The reactor also has openings for HCRs, VSRs, test facilities, and instrumentation. 
The HCR penetrations are on the left side of the reactor block (when facing the reactor fiont 
face), and the VSR penetrations are on the top of the reactor. Fuel discharge and storage 
areas are located adjacent to the rear face of the reactor block. Experimental test penetrations 
are located on the right side of the reactor block. 

Thermal shield. The cast iron thermal shield surrounding the graphite stack isolates the 
biological shield from the core. The 105-DR Reactor thermal shield is constructed of 
overlapping sheets, and the shield varies in thickness from 8 to 10 in. on the sides, top, bottom, 
front, and rear.. Stainless-steel 3/4-in. schedule-40 tubes were imbedded in the thermal shield 
and provided cooling water to the shields. Gunbarrels, steel tube connections to the process 
tubes for the cooling water and instrumentation, also ran through the thermal shield. 

Biological shield. The biological shield of the 105-DR Reactor consists of alternating 
laminated layers of steel and Masonite. A breakdown of the lamination pattern for the 
biological shield is provided in Figure 2-6. The figure shows two layers of steel at the 
surface, followed by a layer of Masonite. There are seven layers of steel plate; the first six 
layers consist of two 1.9-in.-thick steel plates, while the layer closest to the thermal shield is 
a single 2.5-in.-thick plate. The six layers of Masonite are each 4.5 in. thick. The massive 
concrete foundation that the reactor rests on is also considered part of the biological shield. 
The roof of the facility is shielded by a 2.1 - (84-in.)-thick heavy aggregate poured concrete 
shield. 

Process tubes. Process tubes contained the uranium fuel elements and provided channels for 
cooling water flow. The 105-DR Reactor used process tubes made of 1 100 aluminum alloy. 

Safety and control systems. The reactor control system included the HCRs, VSRs, and ball 
3x system. The HCRs moved into and out of passages in the graphite core. The HCRs were 
used for controlled startup transients and power level during equilibrium operation. The 
VSRs were located on top of the reactor. Electromagnets held the VSRs with just the tips in 
the top of the thermal shield. The ball 3x system served as a separate emergency shutdown 
system. The ball 3x system consisted of hoppers that were full of boron-steel balls that 
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would automatically drain into channels if the VSRs did not terminate the chain reaction after 
receiving a shutdown signal. 

All penetrations through the block outer shielding (e.g., the process tubes, HCWVSWball3x 
channels, and instrurnentatiodexperimental channels) were provided with cover gas seal 
designed tubeshleeveshhimbles to maintain cover gas containment. 

During final shutdown of the reactor, a number of procedures were performed to contain 
contamination within the reactor block. The process used at the 105-DR Reactor was assumed to 
be similar to the process used at the 105-KE/105-KW Reactors. The procedures used at the 
105-KIE: and 105-KW Reactors can be found in the reactor deactivation manuals (BHI 1998a, 
1998b). Examples of the activities performed include the following: process tube caps were 
installed, cover gas lines were drained, drain valves were closed, and all water lines were 
drained. 

2.2.2.2 190-DR Pumphouse. The 190-DR Pumphouse supplied treated water to the reactor for 
cooling and to other equipment requiring cooling water. The building is energized and is 
currently used for warehouse purposes, and includes a radioactive materials area ( M A )  used to 
store plastic-wrapped tools used in D&D. The building, approximately 420 f t  by 120 ft, is a 
single-story, steel frame building on a concrete foundation with concrete floors, pressed steel and 
transite siding, and concrete roof with tar and gravel surfacing. 

2.2.3 100-F Area Facilities 

The location of this facility within the 100-F Area is shown in Figure 2-9. BHI-00981 
(BHI 2002a) provides a summary description of the 105-F Reactor Building. BHI (2002e) 
includes the number, name, purpose, and current status (e.g., active, deactivated, or demolished) 
of each of the structures. Also provided, if applicable, is the name of the managing contractor, 
agreements established by the MOU between BHI and FDH, and information regarding hazard 
identification/evaluation documentation. The table puts the buildinglstructure function and 
interfaces in perspective to the hazards identification (see Appendix A). The table is not 
inclusive of waste site designations of demolished structures that are addressed under the BHI 
RARA Program. Each BHI-managed above-grade facility within the scope of the ASA is 
described in the following subsections. 

2.2.3.1 105-F Reactor Building. As a result of D&D activities, the reactor building, designated 
as the 105-F Building, consists only of a reactor block and adjacent work areas. The original 
FSB, the inner and outer HCR rooms; fans and ducts for ventilation and recirculating inert gas 
systems; water cooling systems; and supporting offices, shops, and laboratories were all 
demolished and removed during the D&D efforts associated with the ISS Project. Module 2, as 
highlighted in Figure 2-3, is all that remains (above ground) of the facility. 

The 105-F Building is a reinforced concrete and concrete block structure with steel framing with 
corrugated asbestos cement (transite) covering major portions of the building exterior. The 
lower levels of the building and the central portion surrounding the reactor block are constructed 
of reinforced concrete walls 0.9 m to 1.5 m thick. A steel roof tops the structure. 
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The original footprint area of the 105-F Building was 4,994 m2 (53,750 ft2). The final footprint 
resulting from ISS activities is 999 m2 (10,750 ft2). Thus, the footprint area of the 105-F Reactor 
was reduced by 80%. The footprint area includes only the areas at-grade and excludes any 
square footage below ground level or above grade level. 

2.2.3.1.1 Module 2. Module 2 is the area inside the shield walls, including the reactor block. 
Areas and rooms within module 2 include the inner rod room, front face work area, ball 3x 
system, laboratories, and other support areas. Figure 2-3 provides a plan view of module 2. 

Reactor block. The reactor block is located near the center of the building. The reactor block 
consists of a graphite moderator stack (36 ft high by 36 ft wide by 28 ft deep) encased in a cast 
iron thermal shield (8 to 10 in. thick) and a biological shield consisting of alternating layers of 
steel and Masonite (52 in. thick). The entire block rests on a massive concrete foundation. The 
block weighs approximately 8,930 tons. Figure 2-5 shows the typical reactor block construction. 

Graphite moderator stack. The graphite moderator stack is composed of 4-ft-long 
interlocking graphite blocks, which are stacked to provide a central region for fuel loading 
and an outer region for a neutron reflector. The 105-F Reactor contains 2,004 process tube 
openings. The reactor also has openings for HCRs, VSRs, test facilities, and instrumentation. 
The HCR penetrations are on the left side of the reactor block (when facing the reactor front 
face), and the VSR penetrations are on the top of the reactor. Fuel discharge and storage 
areas are located adjacent to the rear face of the reactor block. Experimental test penetrations 
are located on the right side of the reactor block. 

Thermal shield. The cast iron thermal shield surrounding the graphite stack isolates the 
biological shield from the core. The 105-F Reactor thermal shield is constructed of 
overlapping sheets, and the shield varies in thickness from 8 to 10 in. on the sides, top, bottom, 
front, and rear. Stainless-steel 3/4-in. schedule-40 tubes were imbedded in the thermal shield 
and provided cooling water to the shields. Gunbarrels, steel tube connections to the process 
tubes for the cooling water and instrumentation, also ran through the thermal shield. 

Biological shield. The biological shield of 105-F Reactor consists of alternating laminated 
layers of steel and Masonite. A breakdown of the lamination pattern for the biological shield 
is provided in Figure 2-6. The figure shows two layers of steel at the surface, followed by a 
layer of Masonite. There are seven layers of steel plate; the first six layers consist of two 
1.9-in.-thick steel plates, while the layer closest to the thermal shield is a single 2.5-in.-thick 
plate. The six layers of Masonite are each 4.5 in. thick. The massive concrete foundation 
that the reactor rests on is also considered part of the biological shield. The roof of the 
facility is shielded by a 2.1- (84-in.)-thick heavy aggregate poured concrete shield. 

Process tubes. Process tubes contained the uranium fuel elements and provided channels for 
cooling water flow. The 105-F Reactor used process tubes made of 1 100 aluminum alloy. 

Safety and control systems. The reactor control system included the HCRs, VSRs, and ball 
3x system. The HCRs moved into and out of passages in the graphite core. The HCRs were 

Surplus Reactor Auditable Safety Analysis 
August 2004 2-13 



BHI-0 1 172 
Background Rev. 3 

used for controlled startup transients and power level during equilibrium operation. The 
VSRs were located on top of the reactor. Electromagnets held the VSRs with just the tips in 
the top of the thermal shield. The ball 3x system served as a separate emergency shutdown 
system. The ball 3x system consisted of hoppers that were full of boron-steel balls that 
would automatically drain into channels if the VSRs did not terminate the chain reaction after 
receiving a shutdown signal. 

All penetrations through the block outer shielding (e.g., the process tubes, HCWVSR/ball3x 
channels, and instrumentatiodexperimental channels) were provided with cover gas seal 
designed tubes/sleeves/thimbles to maintain cover gas containment. 

During final shutdown of the reactor, a number of procedures were performed to contain 
contamination within the reactor block. The process used at the 105-F Reactor was assumed to 
be similar to the process used at the 105-KE/105-KW Reactors. The procedures used at the 
1 05-KE and 105-KW Reactors can be found in the reactor deactivation manuals (BHI 1998a, 
1998b). Examples of the activities performed include the following: process tube caps were 
installed, cover gas lines were drained, drain valves were closed, and all water lines were 
drained. 

2.2.4 100-K Area Facilities 

The facilities located within the 100-K Area that are included are numerically designated as 
105-KE (excluding process water tunnels), 105-KW (including process water tunnels), 182-K, 
183-K, 1720-K, 1 1 0-KE, 1 1 5-KE7 1 1 6-KE7 1 1 7-KE, 1 1 8-KE-2, 1 50-KE, 1 66-KE, 1 1 0-KW, 
1 1 5-KW, 1 1 6-KW, 1 1 7-KW, 1 18-KW-2,ll 9-KW, 1 50-KW, 1 65-KW7 166-KW, 1 8 1 -KW, 
1 83-KW, and 190-KW. The location of all above-grade facilities within the 100-I( Area are 
shown in Figure 2-1 0. BHI-0098 1 , Rev. 4 (BHI 2002a) provides a summary description of these 
facilities and additional ancillary facilities associated with the 105-JSE and/or 105-KW Reactor 
Buildings, BHI (2002a) includes the number, name, purpose, and current status (e.g., active, 
deactivated, or demolished) of each of the structures. Also provided, if applicable, is the name of 
the managing contractor, agreements established by the MOU between BHI and FDH, and 
information regarding hazard identificatiodevaluation documentation. BHI (2002a) puts the 
building/structure functions and interfaces in perspective to the hazards identification (see 
Appendix A) and is not inclusive of waste site designations of demolished structures that are 
addressed under the BHI RARA Program. Each of the BHI-managed above-grade facilities 
within the scope of the ASA is described below. 

2.2.4.1 105-KE and 105-KW Reactor Buildings. The 105-KE and 105-KW Reactor Buildings 
were third-generation design plutonium production reactors. The reactors are larger in size than 
the six older reactors and had about twice the production capacity. An expanded special 
irradiations test loop and corrosion study facility were incorporated into the design of the 
1 05-KE and 105-KW Reactors. 

The 105-KE/105-KW Reactor Buildings provided housing for the nuclear reactor and equipment 
directly associated with reactor operations. Construction of the 105-KE Reactor Building began 
in 1953, with the initial startup of the reactor occurring on April 17, 1955. The final shutdown of 
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the reactor occurred on January 28, 1971. Construction of the 105-KW Reactor Building began 
in 1952, with the initial startup of the reactor occurring on January 4, 1955. The final shutdown 
of the reactor occurred on February 1,1970. 

The buildings are concrete and structural steel multistory structures (275 ft by 213 ft by 120 ft 
high; 58,675 ft2 total area) having reinforced-concrete or transite siding and reinforced concrete 
or corrugated transite paneled roofs with built-up asphalt and gravel surfacing. The buildings 
contain a reactor block; FSB; fuel examination facility adjacent to the FSB; inner and outer HCR 
rooms; front-face work area; fans and ducts for ventilation and recirculating inert gas systems; 
water cooling systems; and supporting offices, shops, and laboratories. Figures 2-1 1 and 2-12 
show the ground-level layout of the 105-KE and 105-KW Reactor Buildings, respectively. Note 
that the layouts delineate those areas of the facilities that are the responsibility of BHI from those 
areas that are the responsibility of the SFP as specified in the MOU. Figure 2-13 shows a 
cut-away view of a typical newer reactor building. These figures are general in nature and do not 
include all of the areas that are included in this description. The ventilation system was designed 
such that air flowed from office and service areas to potentially contaminated areas. The air was 
exhausted from the buildings through a high-efficiency filter system (located in the 117-KE and 
1 17-KW Exhaust Air Filter Buildings) to the atmosphere through the 1 16-KE, and 
116-KW Reactor Exhaust Stacks. The original reactor building ventilation systems are not in 
operation; however, the SFP maintains heating, ventilation, and air conditioning systems for 
those areas of the buildings within their responsibility. These systems are described in K Basins 
Safety Analysis Report (DESH 1998). 

The reactor buildings can essentially be divided into three areas: (1) those areas within the 
massive, reinforced-concrete shield walls of the buildings surrounding the reactor process areas 
(e.g., inner rod room, ball 3x recovery room, and front-face work area) including the reactor 
block, which is composed of the graphite moderator stack, thermal and biological shields, 
process tubes, and the safety and control systems; (2) the FSB area; and (3) the general ancillary 
areas of the reactor buildings (excluding the FSB) located outside the shield walls (e.g., supply 
fan area, general office areas, and lunchroom). These three areas are designated as module 2, the 
FSB, and module 1, respectively. The 105-KE Reactor Building contains approximately 
58,000 Ci of radionuclides (as of March 1, 1985, according to UNC 1987), 187 tons of lead 
(WHC 1993a), and 926 yd3 of asbestos ( W C  1993a), while the 105-KW Reactor Building 
contains approximately 5 1,000 Ci of radionuclides (as of March 1, 1985, according to 
UNC 1987), 173.3 tons of lead (WHC 1993a), and an unknown quantity of asbestos 
(WHC 1993a). Sections of each of the buildings are energized. 

2.2.4.1.1 Module 1. Module 1 provided ancillary support areas during former reactor 
operations. The prior support areas included office areas, the reactor control room, tool storage 
rooms, restrooms, cooling water influent areas, change rooms, ventilation equipment areas, 
electrical systems areas, and other infrastructure support. Figures 2-1 1 and 2-12 provide a plan 
view of module 1. 

The 105-KE and 105-KW lift stations are not considered within the scope of this ASA because 
they are still used by the SFP for K Basin operations. 
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2.2.4.1.2 Module 2. Module 2 is the area inside the shield walls, including the reactor block. 
Areas and rooms within module 2 include the inner and outer rod rooms, front-face work area, 
ball 3x system, laboratories, and other support areas. Figures 2-1 1 and 2-12 provide a plan view 
of module 2. 

Reactor block. The reactor block is located near the center of the building. The reactor block 
consists of a graphite moderator stack (41 ft wide by 41 ft high by 33.5 ft deep) encased in a cast 
iron thermal shield (1 0 in. thick) and a biological shield consisting of high-density aggregate 
concrete (45 to 83 in. thick). The entire block rests on a massive concrete foundation. The 
reactor block weighs approximately 12,100 tons (including the base). Except for the biological 
shield section, the typical reactor block construction shown in Figure 2-5 is generally applicable 
to the 105-KE and 105-KW Reactors. The biological shield at the 105-KE and 105-KW 
Reactors is constructed of heavy aggregate concrete rather than a steelMasonite laminate. 
Additional differences are noted on the figure. 

Graphite moderator stack. The graphite moderator stack is composed of 4-ft-long 
interlocking graphite blocks, which are stacked to provide a central region for fuel loading 
and an outer region for a neutron reflector. The 105-KE and 105-KW Reactors each contain 
3,220 process tube openings. Each reactor also has openings for HCRs, VSRs, test facilities, 
and instrumentation. The HCR penetrations are on the left side of the reactor block (when 
facing the reactor front face), and the VSR penetrations are on the top of the reactor. Fuel 
discharge and storage areas are located adjacent to the rear face of the reactor block. The 
105-KE and 105-KW Reactors contain a variety of in-reactor experimental facilities, 
including side to side test holes, front-to-rear test holes, and normal process tube channels. 

Thermal shield. The cast iron thermal shield surrounding the graphite stack isolates the 
biological shield from the core. The 105-KE and 105-KW Reactor thermal shields are 
constructed of overlapping sheets, and the shield is 10-in. thick on the sides, top, bottom, 
front, and rear. Stainless-steel 3/4-in. schedule-40 tubes were imbedded in the thermal shield 
and provided cooling water to the shields. Gunbarrels, steel tube connections to the process 
tubes for the cooling water and instrumentation, also ran through the thermal shield. 

Biological shield. The biological shields of the 105-KE and 105-KW Reactors are 
constructed of heavy-aggregate concrete (45 to 83 in. thick). The massive concrete 
foundation that the reactor rests on is also considered part of the biological shield. 

Process tubes. Process tubes contained the uranium fuel elements and provided channels for 
cooling water flow. The 105-KE and 105-KW Reactors used process tubes made of either 
Zircaloy-2 or aluminum. 

Safety and control systems. The reactor control system included the HCRs, VSRs, and ball 
3x system. The HCRs moved into and out of passages in the graphite core. The HCRs were 
used for controlled startup transients and power level during equilibrium operation. The 
VSRs were located on top of the reactor. The VSRs at the 105-KE and 105-ISW Reactors are 
contained in a cylinder with a piston at the top of each rod. The VSR mechanism was air 
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operated. The ball 3x system served as a separate emergency shutdown system. The ball 3x 
system consisted of hoppers that were full of boron-steel balls that would automatically drain 
into channels if the VSRs did not terminate the chain reaction after receiving a shutdown 
signal. The 105-KE and 105-KW Reactor foundations contain a ball 3x recovery room and 
tunnel used for the retrieval of the boron-steel balls. The room and tunnel locations are 
shown in Figures 2-14 and 2-15. 

All penetrations through the block outer shielding (e.g., the process tubes, HCR/VSR/ball3x 
channels, and instrumentatiodexperimental channels) were provided with cover gas seal 
designed tubes/sleeves/thimbles to maintain cover gas containment. 

During final shutdown of the reactor, a number of procedures were performed to contain 
contamination within the reactor block. These procedures can be found in the reactor 
deactivation manuals (BHI 1998a, 1998b). Examples of the activities performed include the 
following: process tube caps were installed, cover gas lines were drained, drain valves were 
closed, and all water lines were drained. 

2.2.4.1.3 Fuel Storage Basin. The FSB at each reactor served as a collection, storage, and 
transfer facility for the irradiated fuel elements discharged from the reactor. It consists of a fuel 
element pickup area, the storage area, and the transfer area. Irradiated fuel elements were 
stacked in buckets in the pickup area, transported by monorail to the storage area, and 
temporarily stored to allow decay of short-lived radionuclides before reprocessing. The basins 
are 22 f t  deep and have a total area of approximately 10,000 ft2. Figures 2-1 1 and 2-12 show the 
layout of the FSBs. 

The 105-KE and 105-KW FSBs are active portions of the facilities that are used by the SFP for 
N Reactor irradiatedhonirradiated fuel storage. The 105-KE FSB stores approximately 
1,265 tons of fuel, while the 105-KW FSB stores 1,056 tons. The FSBs are outside the scope of 
this ASA and are covered by the K Basins Safety Analysis Report (DESH 1998). Facility access 
and control requirements for those facilities having shared responsibility are defined in the MOU 
(BHI 1996b). 

2.2.4.1.4 105-KE/KW Process Water Tunnels. The tunnels were used as an electrical 
cableway and pipe chase for the intake water lines required for the 105-KJ2 and 105-KW Reactor 
Buildings cooling systems. The systems are currently used to provide water and power to the 
105-KE and 105-KW Reactor Building FSBs. 

Each of the water tunnels are two parallel, below-grade, reinforced-concrete, box-shaped 
structures, each approximately 8 ft by 16 ft, that run between the 190-KE (responsibility of SFP) 
and 190-KW Process Water Pumphouses and the 105-KE and 105-KW Reactor Buildings. The 
105-KE Process Water Tunnels are under FDH management and are not included in this 
analysis. Nonetheless, the tunnels have no radiation levels above normal background. There are 
minor amounts of hazardous materials present in the tunnels (e.g., lead bricks or asbestos). Both 
of the tunnels are energized. 
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2.2.4.2 182-K Emergency Water Reservoir Pumphouse. The 182-K Emergency Water 
Reservoir Pumphouse houses diesel engine-driven pumps and associated equipment used for 
emergency reactor cooling. Water could be pumped from either the 105-KE or 105-KW 
clearwells to either the 105-KE or 105-KW Reactor Buildings if emergency cooling was 
required. 

The building is a steel-framed structure with reinforced-concrete floors and foundation and an 
insulated metal roof with a tar and gravel surface. It has approximately 2,610 ft2 of floor space. 

The building is no longer in use, but remains energized. All of the fuel systems in the building 
interior have been drained and the underground diesel oil storage tanks located adjacent to the 
building have been removed. A tank in the building still contains 250 to 300 gal of lube oil. 

2.2.4.3 183-K Pipe Tunnels. The 183-K Pipe Tunnels are below-grade tunnels housing the 
pipelines that carried effluent water from the 183-m (responsibility of SFP) and 183-KW Filter 
Plants to the 190-KE and 190-KW Process Water Pumphouse Buildings. The tunnels are 
approximately 20 ft wide by 25 ft high. The tunnels contain a metal walkway and the piping 
associated with the water delivery system between the filter plants and the pumphouses. The 
tunnels are noncontaminated and are currently energized. 

2.2.4.4 1720-K Administrative Office Building. The 1720-K Administrative Office Building 
originally provided facilities for the Hanford Security Patrol, duplicating, and mail operations. 
The building was subsequently used to provide office facilities for 100 Area decommissioning 
operations and engineering to support the decommissioning programs. 

The single-story building is a concrete and steel-frame structure with dimensions of 74 ft by 50 ft 
by 13 ft. The building has a concrete foundation and floor, corrugated transite siding, and 
Cemesto board or concrete slab roof with built-up asphalt and gravel surfacing. The building 
adjoins the 1701-K Building and shares a common wall. The building currently is unoccupied, 
but still contains active telephone switchgear used for the 100-K Area. 

2.2.4.5 110-KE and 110-KW Gas Storage Facilities. The facilities were the gas receiving and 
storage areas for the 1 15-KE and 11 5-KW Gas Recirculation Buildings reactor graphite media 
(cooling) gas. Both facilities had an outdoor gas unloading and storage area (served by a railroad 
spur) with equipment for transferring gas at high pressure and a “bunker” structure used to house 
high-pressure storage tanks. The outdoor storage area at both facilities consisted of four 
large-diameter tanks used for carbon dioxide storage. The “bunker” (a reinforced-concrete 
structure attached to the 1 15 buildings measuring approximately 54 ft by 24 ft) contained a 
number of high-pressure helium and nitrogen tanks. 

The bunker and associated high-pressure storage tanks have been removed at the 1 10-KE Facility. 
All four carbon dioxide tanks and their supports remain in place, but the tanks are empty. The 
bunker structure remains in place at the 1 1 0-KW Facility and it contains a number of empty 
high-pressure tanks. Two of the four carbon dioxide tanks and their supports remain in the 
outdoor area, but all of the remaining tanks are empty. 
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2.2.4.6 115-KE and 115-KW Gas Recirculation Buildings. The 115-KE and 115-KW Gas 
Recirculation Buildings housed gas circulating pumps and associated equipment for the reactor 
gas coolant system. The buildings still contain gas dryer towers, heaters/coolers, condensers, 
filters, pumps, silica gel drying beds, heating and ventilation systems, piping, and ductwork. 

The buildings are single-story reinforced-concrete structures having dimensions of 1 14 ft by 
34 ft, with 20 ft below grade and 20 ft above grade. The buildings have a reinforced-concrete 
foundation and floor, and a corrugated transite slab roof with built-up asphalt and gravel. 

The buildings are energized and the equipment remains in place. Because of suspected high 
contamination levels, the buildings are not routinely entered. Therefore, the present conditions 
inside the buildings are generally unknown. 

2.2.4.7 116-KE and 116-KW Reactor Exhaust Stacks. The 116-KE and 116-KW Reactor 
Exhaust Stacks discharged ventilation air from the 105-KE and 105-KW Reactor Buildings, 
respectively, 300 f t  above grade. All confinement zone exhaust air from the reactor buildings 
was filtered through the 117-KE and 1 17-KW Exhaust Air Filter Buildings and then released to 
the stacks via concrete ducts (tunnels). The confinement zone in the reactor buildings, defined as 
those ventilated spaces in the building adjacent to the reactor block, was maintained at pressures 
slightly less than atmospheric to control the spread of contamination. The ventilation systems 
have been deactivated. In 1982 the stacks were decontaminated to a level less than detectable by 
portable survey instruments, and the height of each was reduced from 300 to 175 ft. The clean 
rubble was placed inside the remaining portion of the stacks. 

The stacks are monolithic, reinforced-concrete structures that are 175 ft above grade, 10 ft below 
grade, and have an outside diameter of 16 ft at the base. In general, the wall thickness is 1.5 ft at 
the base and 1 ft at the top. An opening at the bottom, with a steel door cover, provides access to 
the interior of the stacks. Each stack is supported by an octagonal-shaped solid concrete base, 
which is in turn supported by an octagonal-shaped foundation. The bases measure 18 f t  
side-to-side and are 1 1.5 ft thick, while the foundations measure 27 ft side-to-side and are 
6 ft thick. The stacks are isolated from sources of potential contamination within the reactor 
building and have no electrical service. 

2.2.4.8 117-ICE and 117-KW Exhaust Air Filter Buildings. The 117-KE and 117-KW 
Exhaust Air Filter Buildings filtered ventilation air exhausted from the confinement zone of the 
105-KE and 105-KW Reactor Buildings, respectively, before discharge to the atmosphere 
through the 1 16-KE and 1 16-KW Reactor Exhaust Stacks, respectively. The buildings have 
been deactivated. 

The buildings are reinforced concrete structures having dimensions of 59 ft by 39 ft  by 35 ft, 
with only 8 ft being above grade. They contained the reactor building exhaust air filters and 
airflow control system. Reactor building exhaust gases were directed to the exhaust filters where 
the air passed through fiber (particulate) and activated charcoal filters before being discharged to 
the atmosphere via the exhaust stacks. Air flow between the three structures (105, 117, and 116) 
occurred via underground concrete tunnels. 
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Each building contains two identical filter cells separated by a two-story operating gallery. The 
buildings are almost entirely below grade with an earthen berm mounded up the side walls and 
gunite applied to reduce erosion of the berm. The buildings have reinforced-concrete walls and 
steel-framed roofs with large, steel hatch covers that provide building access. A sump pump is 
located at the lowest point of each building. An in-line axial vane fan, contained in a small 
concrete cell adjacent to the filter buildings, provided ventilation in the buildings during 
maintenance activities. The main ventilation ducts (tunnels) are approximately 5 ft wide by 
11.5 ft high. 

The inlet and exhaust ducts have large turning vanes to deflect air into or out of the filter cells. 
Piping in the buildings includes a minimum amount of small-diameter pipes for service water, 
compressed air, and instrument lines. A small amount of electrical wiring and switchgear was 
required for lighting and electrical power service. Concrete covers are provided for each filter 
frame location. The interior surfaces of the buildings were coated with polyvinyl (Ply-On) to 
seal cracks to facilitate decontamination. The buildings are energized, but the current interior 
conditions are generally unknown because the buildings are not entered during routine S&M 
activities. 

2.2.4.9 118-KE-2 and 118-KW-2 HCR Storage Caves. The 1 18-ICE-2 and 1 18-KW-2 HCR 
storage caves were used for the temporary storage of radioactive HCR tips to allow for 
radioactive decay pending subsequent disposal. The structures are reinforced-concrete bunkers 
that measure approximately 70 ft by 6 ft by 3 ft. The bunkers are covered with an overlay of 3 to 
4 ft of dirt and gravel. The bunkers have triangle-shaped cement ends that are 7 ft high. 

The north cave of 1 18-ICE-2 is empty and the south cave contains one HCR tip. Four HCR tips 
are contained within 118-KW-2. The specific location of the HCR tips in 118-KW-2 (i.e., north 
or south cave) is unknown. All caves are locked and have no electrical service. 

2.2.4.10 119-KW Exhaust Air Sample Building. The 119-KW Exhaust Air Sample Building 
housed instrumentation used to continuously monitor 105-KW Reactor Building exhaust air for 
radionuclides. The small, pre-fabricated metal building (approximately 15 by 24 ft) is on a 
concrete slab floor/foundation (at grade). The building is located over the ventilation exhaust 
ducts leading to the 1 17-KW Exhaust Air Filter Building. 

The building is currently energized. The majority of the equipment has been removed. The 
building is essentially clean, with only the end of a small pipe tagged as contaminated. 

2.2.4.1 1 150-KE and 150-KW Heat Recovery Stations. The 150-ICE and 150-KW Heat 
Recovery Stations each consist of a small, pre-fabricated metal control building and an outdoor 
area that contained the motor, heat exchangers, and associated piping used to recover heat from 
the effluent discharge of the reactor buildings. 

The heat exchangers recovered heat from the effluent discharge of the reactors through heating 
of ethylene glycol. The ethylene glycol was then circulated through the reactor buildings and 
other ancillary facilities to provide heat. 
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The heat exchangers have been removed, but the outdoor electric pumps and the control 
buildings remain. The control buildings, which have been de-energized, are located within 
contamination areas. 

2.2.4.12 165-KW Power Control Building. The 165-KW Power Control Building provided 
housing for the powerhouse, control room, valve pit, and electrical switchgear for the water 
supply system. 

The building is a single-story concrete structure (240 ft by 110 ft by 15 ft) with 
reinforced-concrete floors, walls, and a poured roof with built-up asphalt and gravel surfacing. 
The building is composed of three parts: (1) the pump room and valve pit with steel-grating 
floor providing work area; (2) the electrical area consisting of two concrete floors; and (3) the 
oil-fired steam plant and control room. There is an adjacent 230 kV switchyard (151-KW 
Facility) and subsurface oil storage bunkerdoil pump facilities (1 66-KW Oil Storage Facility). 
The building, which shares a common wall with the 190-KW Process Water Pumphouse, has 
approximately 57,700 ft2 of space. 

The building’s electrical system is energized and is generally in good condition. The building 
contains no radioactive material and minor amounts of hazardous materials, including asbestos, 
mercury, ethylene glycol, and sodium hypochlorite. The majority of the building is not currently 
being used. The switchgear room of 165-KW is being used in support of the SFP K Basin 
operations and is not within the scope of this ASA. 

2.2.4.13 166-ICE and 166-KW Oil Storage Facilities. The 166-KE Oil Storage Facility was 
used to store oil for the 165-KE Power Control Building boilers from 1955 to 1971, and was 
subsequently used to store Bunker C fuel oil for the 100-N Area from 1981 to 1985. The 
166-KW Oil Storage Facility was used to store Bunker C fuel oil. 

The facilities both have two underground reinforced-concrete storage bunkers, each with 
dimensions of 1 16 ft by 44 ft by 2 1 ft. The useable capacity of the two bunkers is 900,000 gal. 
In addition, there are two day tanks and a pump room (which is a concrete structure) that was 
used to transfer fuel oil to the day tanks and recirculate the oil through heat exchangers using 
boiler steam for heat. 

These bunkers have been drained and retired, but approximately 2,000 gal of oil remain in the 
form of a heel at each facility. 

2.2.4.14 181-KW River Pumphouse. The 181-KW River Pumphouse, which has been 
deactivated, was used to transfer raw water from the Columbia River to the 183-KW Filter Plant. 
The facility is an open-air reinforced-concrete pad approximately 62 ft by 72 ft at ground level 
with subsurface pump wells. Electrically driven deep-well pumps are mounted on the concrete 
pad. The pumps were controlled remotely from the 165-KW Power Control Building. A small 
guard station, which is not in use, is mounted on top of the facility. There are no identified 
hazards associated with this facility. The facility is de-energized. 
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2.2.4.15 183-KW (Process Water) Filter Plant. The 183-KW Filter Plant provided water 
treatment for the 100-K Area by filtering and chemically treating Columbia River water. 

The filter plant consists of a single-story, T-shaped structure referred to as the head house. The 
head house contains a laboratory and sample room, chlorinator room, switchgear room, and an 
operational area containing chemical feed equipment, storage tanks, water softeners, heat 
exchangers, pumps, and other miscellaneous equipment for the remote valving and flow control. 
The structure is 136 ft by 3 1 ft by 20 ft high, 70 ft by 60 ft by 20 ft, with a reinforced-concrete 
foundation and floor, structural steel frame walls and a transite siding, and transite roof with 
built-up asphalt and gravel surfacing. 

The plant also contains a two-bay chlorine storage facility (95 by 35 ft) with a railroad spur to 
each bay, a flocculation and subsidence basin consisting of open-air reinforced-concrete basins, 
mixing chambers, and inlet and outlet flumes. The total area of this facility is approximately 
288,000 ft2. There is a filter area constructed of reinforced concrete containing approximately 
65,000 ft2 of filter area. After leaving the filters, the water flowed into two 9-million-gal 
underground storage tanks. The cover over the tanks is asphalt roofing built-up over a 
corrugated transite covering. 

The building is energized, and the switchgear for the lighting circuits has been updated. The 
building contains no radioactive material and a minor amount of hazardous material 
(i.e., mercury in a switch). 

The chlorine storage facility (designated as the 183.1 KW Chlorine Vault) is not addressed by 
this ASA. The facility it is used by the SFP to temporarily store spent ion exchange columns 
used by K Basins operations to remove cesium-137 from the water in the 105-KE and 105-KW 
FSBs. 

2.2.4.16 190-KW Process Water Pumphouse. The 190-KW Process Water Pumphouse houses 
process and service water pumps and ventilation equipment. The facility supplied treated water 
to the 105-KW Reactor Building for cooling and to other equipment requiring cooling water. 

The single-story building has a concrete basement, reinforced-concrete floors, and structural 
steel and corrugated transite walls. The roof is corrugated cement transite on steel girders with 
2-in. foam glass insulation and asphalt gravel built-up surface. The building, which shares a 
common wall with the 165-KW Power Control Building, is approximately 26,000 ft2. 

The building is no longer used to supply treated water. Residual process chemicals have been 
removed, and the building is currently used to store some electrical/mechanical equipment, The 
south and east bays are used by the SFP for R Basins equipment staging and are not covered by 
this ASA. The building is currently energized. 
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2.3 PROJECT DESCRIPTION 

The six inactive reactor buildings and the ancillary facilities included within the scope of this 
ASA are currently undergoing routine S&M. The objective of routine surveillance is to ensure 
that any unfavorable conditions or trends are recognized and evaluated such that appropriate 
corrective actions (i.e., maintenance) can be initiated. The following subsections describe the 
potential S&M activities. 

2.3.1 Surveillance and Maintenance of Barriers and Postings 

Barriers and postings are used to prevent unwarranted access to hazardous areas and to inform 
personnel of conditions that exist at the inactive reactor facilities. Examples include locks and 
tags, door locks, fencing, confined space postings, and radiological area postings. Inspection of 
barriers and postings is conducted as part of the routine surveillance of the facilities, as specified 
in BHI Field Support work instructions or task instructions (TIS). Any abnormal conditions 
regarding barriers or postings are to be noted on the associated task instruction data sheet 
(TIDS). 

2.3.2 Identification and Removal of Asbestos 

Surveillance activities include inspection for potential asbestos concerns. If damaged friable 
asbestos is found, the area is posted as a regulated area. Depending upon the scope and severity 
of the damage, repair, encapsulation, or removal is performed through the asbestos abatement 
program while observing appropriate radiological and industrial hygiene requirements. 

2.3.3 Container Management 

Surveillance activities include inspection of existing containers and notation of any unidentified 
or unlabeled containers. The contents of any unlabeled containers are identified and the 
containers are then labeled. Containers are removed and transported to a permitted storage 
facility for treatment, storage, and/or disposal. Periodic container inspections are performed to 
detect any container deterioration or leakage. If deterioration or leakage is identified, the 
container is repackaged and removed to an appropriate disposal facility. 

2.3.4 Equipment Calibration, Testing, Maintenance, and Repair 

Maintenance of the emergency lighting system, ventilation system, space heaters, and portable 
fire extinguishers at the 105-B Reactor Building is the only routine maintenance currently 
required at the inactive reactors. Routine maintenance, repair, or disconnections may be 
performed on the electrical supply to the reactor buildings and ancillary facilities. In addition, 
routine work activities may include skill-of-the-craft work, such as relamping. Elements and 
schedules for these activities are included in procedures and task instructions. If equipment 
requiring calibration, testing, maintenance, or repair is installed under appropriate change 
control/authorization processes, then these activities would be authorized for the new equipment. 
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The SFP personnel are required to perform regular inspections of SFP-operated equipment 
located within the BHI lead contractor area of the 105-ICE and 105-KW Reactor Buildings, 
183-K Pipe Tunnels, and the 165-KW Power Control Building. BHI has agreed that SFP 
personnel may routinely enter these areas, subject to the conditions and requirements of the 
MOU. 

2.3.5 Repair and Upgrades of Structural Components 

Structural components necessary to ensure Confinement will be repaired or upgraded as 
necessary, to maintain control of hazardous materials. Corrective action will be taken in 
accordance with the safety documentatiordrequiremnents governing each activity. Should such 
changes occur, they will be evaluated to determine if the assumptions used in the FHC of the 
reactors remain valid. 

2.3.6 Inspection for and Response to Spills 

The inactive reactors are routinely surveyed for indications of spills of hazardous materials. If a 
spill is discovered, the affected area will be isolated to prevent personnel exposure, corrective 
measures will be determined, and the spilled material will be packaged and removed to an 
appropriate disposal facility. 

2.3.7 Removal/Disposal of Hazardous Materials 

If required, hazardous materials within the inactive reactors will be properly packaged and 
removed to an appropriate facility. Any hazardous material removed from the inactive reactors 
may, after proper waste designation, be disposed of at an appropriate facility. 

2.3.8 Nondestructive Assay, Waste Characterization, and Sampling 

Nondestructive assay, waste characterization, and sampling may be performed in the inactive 
reactor facilities. The activities will be performed in accordance with established programs and 
procedures. 

2.3.9 Removal of Nonprocess Equipment 

Removal of nonprocess equipment may be performed in the inactive reactor facilities to reduce 
the risks from known hazards (e.g., removing abandoned conduits or removing deactivated 
electrical equipment) and to redeploy obsolete equipment as spare and replacement equipment 
(e.g., switchgear and motor control centers). These structures, systems, and components may 
contain surface contaminants. The removal process shall not disrupt, intrude, or otherwise alter 
piping or confinement structures. These activities will be performed in accordance with 
established programs and procedures. 
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2.3.10 Radiological Surveys 

Radiological surveys will be performed in support of S&M activities. These surveys will be 
performed in accordance with established programs and procedures. 

2.3.11 General Inspections and Tours 

General inspections and tours may be performed separate from S&M activities. Inspections and 
tours will be conducted in accordance with appropriate programs and procedures. 

2.4 SEGMENTATION 

Each reactor building and its associated ancillary facilities were considered a discrete segment 
for the purpose of hazard classification determination. 

2.5 DEMOGRAPHICS 

This section describes demographics consistent with the potential risk of the facilities. The 
hazard analysis (Appendix A) concluded that the potential for significant consequences as a 
result of a postulated release of radioactive and/or hazardous materials is limited to the proximity 
of the reactor buildings. The Tri-Cities (Kennewick, Pasco, and Richland) comprise the nearest 
population center and are located southeast of the Hanford Site. Richland, the nearest of the 
three cities to the inactive reactors, is approximately 26.5 mi southeast of the 100-K Area, 27 mi 
from the 100-B/C Area, 19.8 mi from 100-F Area, and 28 mi from the 100-D/DR Area. 
According to a 1980 census, approximately 340,000 people lived within a 50-mi radius of the 
center of the Hanford Site. Approximately 15,000 persons were employed on the Hanford Site 
in late 1995. 

2.5.1 Site Location 

The inactive reactors and ancillary facilities are located within the Hanford Site, which occupies 
560 mi2 of land in southeastern Washington State (Figure 2-16). The Hanford Site is located 
within Benton, Franklin, and Grant Counties. The inactive reactor facilities are located within 
the 100 Areas in the northern section of the Hanford Site. The 100-B/C Area is the farthest 
upstream of the 100 Areas at river mile 384 and occupies about 650 ac. The 100-K Area 
occupies approximately 136 ac at river mile 38 1.5. The lOO-D/DR Area occupies approximately 
961 ac at river mile 377.5. The 100-F Area occupies 540 ac at river mile 369 and is located 
3.5 mi (5.6 h) down river from the 100-H Area. The specific location of the reactor buildings 
and associated ancillary facilities within each of the four 100 Areas is provided in Figures 2-2, 
2-8,2-9, and 2-10. 
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2.5.2 Population Distribution 

Because the potential for significant consequences is limited to the proximity of the reactor 
buildings, the affected population is the personnel in proximity to the reactor buildings. 
Personnel performing S&M are in proximity to the buildings periodically during these activities. 
Because the FSBs within the 105-JSE and 105-KW Reactor Buildings are currently being used to 
store irradiatedhonirradiated fuel from N Reactor, non-ERC personnel are regularly present 
within and in proximity to these buildings. 

2.6 SITE FEATURES 

This section contains information on the meteorological and geological characteristics of the 
area. Appendix A evaluates the potential impact of natural phenomena to the inactive reactors 
and ancillary facilities. 

2.6.1 Meteorology and Climate 

The climate of the Hanford Site is mid-latitude semi-arid or mid-latitude desert. The summers 
are generally warm and dry, while the winters are cool with occasional precipitation. 
Temperature extremes at the Site have varied from -27°F to 115°F (PNNL 1994). 
Climatological data are available from the Hanford Meteorological Station (HMS), which is 
located on the 200 Area Plateau near the middle of the Site. Data have been collected at the 
HMS since 1945. 

The average annual precipitation at the HMS is 6.3 in. The majority of the precipitation occurs 
during winter, with nearly half of the annual precipitation occurring from November through 
February. Days with greater than 0.5 1 in. of precipitation occur less than 1 % of the year 
(DOE 1989). For the 100 Areas of concern, the low level of precipitation and resultant run-off 
do not pose serious hazards to the facilities. Water intrusion from rainfall and melting snow 
and/or ice occurs regularly within the inactive reactor facilities and has been determined not to 
result in significant migration of contamination to the environment. Section 4.2.1.1 evaluates the 
effects of water intrusion on the inactive reactors during S&M activities. 

2.6.2 Prevailing Winds 

The general surface airflow patterns in the vicinity are significantly influenced by the local 
topography. Winds at many locations in the western half of the Pasco Basin show a tendency to 
be aligned with the northwest-southeast-oriented ridgeline of the Rattlesnake Hills. Close to the 
hills, drainage flows periodically produce winds perpendicular to the ridgeline. At the northern 
and eastern borders of the Hanford Site, winds show a tendency to follow the Columbia Valley 
(east/west flow along the northern border and nortWsouth flow along the eastern border) 
(DOE 1989). 

The prevailing near-surface wind, 50 ft above ground at the HMS, has a strong northwest and 
west northwest component throughout the year. The average wind speed at this elevation is 
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7.7 mi/hr (PNNL 1994). Wind speeds well above average are usually associated with 
southwesterly winds. High winds occasionally generate dust storms and have a remote potential 
to generate airborne missiles (e.g., scrap wood and miscellaneous items). Events associated with 
high winds have a very limited potential to challenge the integrity of the confinement systems of 
the inactive reactors. Section 4.2.1.1 evaluates the impact of high winds on the inactive reactors 
during S&M activities. 

2.6.3 Weather Phenomena 

Tornadoes are infrequent and generally small in the northwestern section of the United States. 
A severe tornado (i.e., similar to those typically found in Midwestern states) is highly unlikely to 
occur under the Pacific Northwest climatological and orographic conditions. The likelihood of a 
tornado striking a point on the Hanford Site is estimated to be 9.6 x 
approaching the limit of credibility. Section 4.2.1.1 evaluates the impact of a tornado on the 
inactive reactors. 

per year (DOE 1989), 

Washington State has an annual mean of 10 thunderstorm days, which is considered relatively 
low (IEEE 1991). The likelihood of a direct lightning strike on one of the inactive reactor 
facilities is remote. The impact of a lightning strike on the inactive reactors is evaluated in 
Section 4.2.1.1. 

2.6.4 Hydrologic Description 

The inactive reactor facilities are situated within the Columbia River drainage basin. Two major 
rivers within the Columbia River drainage basin, the Columbia and the Yakima, border the 
Hanford Site. 

The maximum historical flood recorded on the unregulated Columbia River occurred on 
June 7, 1894. The peak flow at the Hanford Site was about 742,000 ft3/s, which is close to the 
best available estimate for the 100-year flood (i.e., the maximum flood event during a 100-year 
period is 750,000 ft3/s for unregulated flow below Priest Rapids Dam). The largest recent flood, 
which occurred in 1948, had an observed peak flow of 692,000 ft3/s at the Hanford Site. The 
Grand Coulee Dam and other dams upstream of the Hanford Site may reduce major flood flows 
at the Site by as much as 19% to 43%. Studies of the flooding potential of the Columbia River, 
based on historical data and on the water-storage capacity of dams on the Columbia River, have 
been used to determine the peak river flow and associated flood elevations for the dam-regulated 
standard project flood (SPF) and the dam-regulated probable maximum flood (PMF) 
(DOE 1989). As discussed in DOE (1989), the dam-regulated SPF, defined as having a 
recurrence interval of 500 to 1,000 years, would not affect any of the inactive reactor buildings. 
The elevation of the dam-regulated PMF would not reach the first floor of any of the reactor 
buildings discussed in this document. The presence of these dams results in a less-than-credible 
potential for a flooding scenario that could impact the 100 Areas. In accordance with 
Appendix B of DOE (1 989), no further floodplain review is necessary under the provisions of 
10 Code ofFederal Regulations (CFR) 1022, “Compliance with FloodplainlWetlands 
Environmental Review Requirements,” because (1) none of the 100 Area reactors are in the 
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500-year (critical) floodplain, (2) decommissioning will not impact the 500-year floodplain, and 
(3) decommissioning will not be impacted by the 500-year flood. 

Additional flooding scenarios have been evaluated by the U S .  Army Corps of Engineers; 
specifically, a flood caused by a catastrophic 50% failure of the Grand Coulee Dam (DOE 1989, 
Appendix B). This event was estimated to result in a peak flow of approximately 8,000,000 ft3 at 
the Hanford Site (DOE 1989). The elevation of this flood would reach above the first floor of all 
of the inactive reactors included within the scope of this ASA. Section 4.2.1.1 evaluates the 
impact of floodinglwater intrusion on the inactive reactors during S&M activities. 

2.6.5 Geology and Seismology 

The Hanford Site lies within the Pasco Basin, part of the Columbia Plateau in southeastern 
Washington State (refer to Figure 2-16). The Hanford Site is bounded to the southwest, west, 
and north by large ridges that trend eastwardly and southeastwardly from the Cascade 
Mountains. The Site is bounded to the north and east by the Columbia River and the steep bluffs 
of the Ringold Formation. The dominant geological characteristics of the Columbia Plateau have 
resulted from flood basalt volcanism and deformation processes. 

The Hanford Site is located in a Zone 2b area, as defined by the Uniform Building Code (UBC) 
(ICBO 1994), where moderate damage might occur from earthquakes. Earthquake records for 
the Pacific Northwest extend back to the 1850s, and a network of seismographs was installed on 
the Columbia Plateau in 1969 (DOE 1989). The distribution and intensity of historical 
earthquakes indicate that the Columbia Plateau is in an area of moderate seismicity. While 
seismic activity and related phenomena are not believed to be events that could credibly cause a 
direct release of waste from DOE facilities (DOE 1989), the effects of a seismic event acting 
upon the inactive reactors are evaluated in Section 4.2.1.1. 

2.6.6 Ash and Snow 

The stratigraphic record in the Pasco Basin suggests that the only primary product of Cascade 
Range volcanism that may be expected to reach the Pasco Basin during the next 10,000 years is 
ash falling from the air. During the May 18, 1980, eruption of Mount St. Helens, approximately 
0.3 in. of ash was deposited at the HMS tower. The prevailing winds carried the majority of the 
ash cloud north of the Hanford Site. 

The average annual snowfall at the Hanford Site is approximately 15 in., with a range of 0.3 to 
56 in. (PNNL 1995). Snow loading for existing facilities is considered in the Hanford Site 
design criteria (WHC l993b) and is specified as 20 lb/ft2. Existing facilities that are designed for 
live or snow loading of 20 lb/ft2 are considered adequate for the combination of live plus ashfall 
load requirements when factored for extreme environmental loads. Section 4.2.1.1 evaluates the 
impact of snow and/or ash loading on the inactive reactors during S&M activities. 
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2.6.7 Range Fire 

Range fire represents a minor risk to the reactor buildings of concern. While the probability of a 
range fire is anticipated (probable), the lack of combustible building materials affords the 
primary protection from propagation. Additionally, a firebreak is maintained around the 
buildings in accordance with National Fire Protection Association (NFPA) 299 (NFPA 1997), 
which is implemented under the BHI Safety and Health Program and procedures. 

2.6.8 Adjacent Facilities 

The inactive reactors and ancillary facilities included within this ASA have numerous adjacent 
facilitieslstructures. The majority of these facilitieslstructures are retired and the only activities 
occurring are S&M. At the 100-DlDR Area, the inactive 105-D Reactor is undergoing interim 
stabilization activities. At the 105-ICE and 10.5-KW Reactor Buildings, the FSB and transfer bay 
area of each building (refer to Figures 2-1 1 and 2-12 for a delineation of the reactor building 
areas) are currently being used by the SFP K Basin operations to store N Reactor fuel. In 
addition, the SFP is using numerous ancillary facilities within the 100-K Area, primarily water 
supplyhreatment facilities, to support IS Basin operations. Section 4.2.1.2 evaluates the impact 
of activities at adjacent facilities on the inventory of hazardous materials within the reactor 
buildings. 
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Figure 2-1. Hanford Site Map. 

Surplus Reactor Auditable Safety Analysis 
August 2004 2-30 



Background 
BHI-0 1 172 
Rev. 3 

Figure 2-2. 100-B/C Area. 
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Figure 2-3. 105-B, 105-C, 105-DR, and 105-F, Reactor Building 
Plan View at Ground Level. 
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Figure 2-4. Typical Older Reactor Facility Cut-Away View. 
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Figure 2-5. Reactor Block Construction (Typical). 
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105-KE and 105-KW Reactor Design Data 

Graphite stack dimensions 
33.5ftx41 f t x 4 1  ft 
Mass of reactor block 
12,100 tons 
Number of process tubes 
3.200 

Gunbarrel Flange 

Process Tubes 
(Aluminum) 

Thermal Shield 
’ Cooling Tubes 

Gas Seal 

Front (Inlet) Face 

Thermal Shield 

Lead (Pb) 

Cooling Tube 

105-6, C, and F Reactor 
Design Data 

Graphite stack dimensions 
28 f tx  36 f t x  36 ft 

Mass of reactor block 
8,930 tons 

Number of process tubes 
2,004 

NOTE: This figure is representative of the 105-KE and 105-KW Reactor blocks with the 
following exceptions: (1) biological shield constructed of heavy-aggregate concrete rather 
than steellmasonite laminate, (2) the size of K Reactor blocks are larger, and (3) the K 
Reactors had Zircaloy-2 process tubes in addition to aluminum. 
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Figure 2-7. Fuel Storage Basin Area Layout (Typical). 
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Figure 2-8. lOO-D/DR Area. 
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Figure 2-10. 100-I( Area. 
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Figure 2-13. Typical Newer Reactor Facility Cut-Away View. 
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Figure 2-14. 105-KEYKW Reactor Building Below-Grade (0' to -17'6'') 
Section Showing Ball 3x Recovery Room and Water Tunnels. 
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Figure 2-15. 105-KE/KVV Below-Grade (-17'6" to -21'6") Section Showing 
Ball 3x Recovery Room Tunnel and ExhaustlGas Tunnel. 

I 
t 
I 
I 
I 
1 

f 

Ball 3x Recovery Room Tunnef 1 

I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
i 
I 
I 
I 
1 

I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Surplus Reactor Auditable Sufety Analysis 
August 2004 2-49 





BHI-0 1 172 
Background Rev. 3 

Construction Initial Startup Final Shutdown 
Started Date Datea Area Reactor 

1 00-BIC 105-B 1943 09/26/44b 0211 3/68 

105-C 1951 1 111 8/52 04/25/69 

12/30/64 

100-F 105-F 1943 2/25/45 6/25/65 

100-K 105-KE 1953 04/17/55 0 112817 1 

100-K 105-KW 1952 1 1415 5 02/01/70 

- ~~ ~-~ 100-B/C 

1 00-DIDR 105-DR 1947 10/03/50 

Table 2-1. Reactor Operating Histories. 
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3.0 OPERATIONS 

This section describes the activities and operations planned for the inactive reactors and ancillary 
facilities during this stage of their life cycle, before their ultimate disposition (e.g., D&D). The 
workscope in this ASA bounds upon preplanned surveillance and preventive maintenance that 
maintains confinement of hazardous materials and protects workers. This work scope also 
includes activities that are anticipated but are not defined by pre-approved procedures. Examples 
of planned activities without pre-approved procedures include specific hazardous material (e.g., 
asbestos, lead, cadmium, and mercury) abatement actions; replacement or upgrades of postings 
and barriers; container management; demand repairs to structures, systems, and components; and 
response or investigation of “abnormal” or “off-standard” conditions noted in surveillance 
reports. Programmatic controls described in Section 5.0 are in place to ensure that S&M 
activities are within the authorization basis and to ensure that workers are protected. 

3.1 PROJECT ACTIVITIES 

3.1.1 Routine Surveillance 

Routine surveillance of the 100 Areas inactive reactors and ancillary facilities is performed 
according to an established frequency to ensure that any unfavorable conditions or trends are 
recognized and evaluated so appropriate corrective actions can be initiated. Requirements and 
responsibilities for ensuring that routine surveillance activities are performed in accordance with 
the applicable DOE orders are established in BHI-FS-01 , Field Support Administration. All 
routine surveillances are scheduledcontrolled using scheduled maintenance work requests 
(SMWRs) in accordance with BHI-FS-01. 

When a SMWR initiates the performance of a routine surveillance in a radiological area or in an 
area where the potential exists to encounter radioactive material, a formal request is required for 
a radiological work permit (RWP) by the individuals planning the work (e.g., the aredfield 
superintendent). The RWP is prepared by Radiological Control personnel in accordance with 
BHI-SH-02, Safety and Health Procedures, and BHI-SH-04, Radiological Control Work 
Instructions. Preparation of an RWP includes an evaluation for as low as reasonably achievable 
(ALARA) review. Completion of the RWP also requires current radiological survey information 
to ensure that the expected radiological conditions have not changed since the last surveillance 
was performed. 

A work package is assembled for the facility surveillance in accordance with the requirements 
and guidance provided by BHI-FS-01. The work package consists of the documents required to 
implement the SMWR (e.g., TI, safety and protective requirements, and design drawings). The 
TI is a task-specific description of how the surveillance of the inactive reactor facilities will be 
performed. After the work package is assembled, it is reviewed and approved per the 
requirements of BHI-FS-01. Examples of the work organizations potentially involved in the 
review include Safety and Health, Crafts, and Quality Assurance. The TI is specifically 
reviewed to verify that the hazards associated with the surveillance are adequately addressed. 
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Before initiating the surveillance work, a pre-job safety briefing is held as required by 
BHI-SH-02 to ensure that employees are appraised of the safety and health aspects of the work. 
In addition, a plan-of-the-day (POD) meeting is held for all ongoing surveillance work to provide 
a means for discussing safety issues that may arise. Surveillance activities include visually 
inspecting the exterior portion of the facilities and, where appropriate, entering the facility and 
performing a walkdown of all accessible areas. The activities performed during the surveillance 
of a facility include the following: (1) inspection for structural damage, (2) inspection for 
missing signs, (3) check for water leaks, (4) inspection for subsidence, (5) verification that 
doors/hatches are locked, (6) check for excess combustible materials, (7) check for excess 
equipment or material, (8) check for electrical hazards, (9) inspection for potential asbestos 
concerns, (1 0) inspection for hazardous materialshnidentified or unlabeled containers, (1 1) check 
for occupational hazards, and (12) notation of any needed housekeeping. All “abnormal” 
conditions discovered during a routine surveillance are noted and documented on the TIDS. 
Minor corrective actions (e.g., posting hazardous conditions) and light housekeeping (e.g., picking 
up trash, debris, and materials as time permits) may be performed during a routine surveillance. 

The TIDS is reviewed by designated personnel in accordance with BHI-FS-01 to determine if 
any abnormal conditions were discovered during the routine surveillance. The process used to 
identify and control items that are judged to be deficient as a result of a surveillance is 
documented in BHI-FS-01 . Incomplete items discovered during a surveillance, which are 
correctable by further prescribed processing, are controlled and documented by the use of 
appropriate records prepared by Field Engineering. These records describe the action required 
before the item is deemed completed, inspected, and accepted. Field items that have been 
completed and accepted but have subsequently been found to significantly deviate from specified 
requirements are considered deficient and are documented and controlled by the use of a 
deficiency report (DR). The disposition of a DR requires the involvement of Field Engineering 
and Design Engineering personnel and occurs in one of three ways: (1) rework @e., item 
repaired to conform to specified requirements); (2) reject @e., item eliminated from specified 
use); and (3) use as is (Le., justification provided for acceptance of otherwise unacceptable item). 
The MOC process is used to evaluate the impact of any proposed changes and/or discovered 
conditions to this ASA. 

3.1.2 Maintenance 

Maintenance activities for the inactive reactors and ancillary facilities are almost completely 
based upon surveillance findings. The only currently scheduled maintenance work for the 
inactive reactors and ancillary facilities is inspecting the emergency lights, ventilation systems, 
space heaters, and fire extinguishers at the 105-B Reactor Building, which are present because 
tours are conducted in the building. If a surveillance indicates that routine work or maintenance 
activities are required, these activities are performed in accordance with BHI-FS-01 . 

Routine work is defined as any fieldwork that is included on the routine work list, which is 
included as an attachment to BHI-FS-01 . Examples of routine work performed at the inactive 
reactors include relamping, removing surplus nonprocess @e., equipment not related to the 
reactor block, fuel storage, and reactor operation), and performing minor electrical work (220 V 
or less). 
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If a maintenance activity is identified that does not meet the criteria of routine work, a demand 
work request (DWR) work package must be prepared. The requirements for preparing, 
reviewing, approving, and implementing a DWR work package are similar to those described 
previously for a SMWR (e.g., request RWP and conduct pre-job safety briefing) and are 
specified in BHI-FS-01 . Unlike the SMWR, however, the preparation of a DWR work package 
may require additional safety documentation, such as a site-specific health and safety plan 
(SS HASP) and an AHA andlor MOC to adequately address the safety and health controls 
necessary for the activity (see Section 5.3.2). 

3.2 CONFINEMENT 

The thermal and biological shields surrounding the graphite moderator stack would serve to 
mitigate the release of radionuclides from the graphite stack. A description of the reactor blocks’ 
thermal and biological shields is provided in Section 2.0. An assessment of the reactor blocks’ 
ability to withstand natural phenomena and other events is provided in Section 4.0. 

3.3 SAFETY-SIGNIFICANT SYSTEMS 

There are no active operating systems that are relied upon to control or mitigate the hazards 
associated with the inactive reactors and ancillary facilities. The lack of safety-significant 
structures, systems, and components is consistent with the FHC of the inactive reactors and 
ancillary facilities as “Radi~logical.~~ 

3.4 ACTIVE SYSTEMS 

The only active operating systems associated with the S&M portions of the inactive reactors are 
electrical power provided to the reactor buildings and several of the ancillary facilities; 
emergency lighting and ventilation system at the 105-B Reactor; and water systems at the 105-B, 
105-KE, and 105-KW Reactor Buildings. The emergency lighting at the 105-B Reactor is the 
only system that would serve to mitigate hazards. 

Electrical power is currently used to supply interior lighting, space heaters, and convenience 
outlets. The 105-B, 105-C, 105-DR, 105-F, 105-KE, and 105-KW Reactor Buildings have had 
nearly all of their unacceptable electrical hazards (i.e., those hazards identified as moderate, 
serious, or critical in the qualitative risk evaluation [ W C  1993a1) mitigated. 

The emergency lighting and space heaters at the 105-B Reactor Building are present (1) because 
public tours are occasionally conducted and (2) to minimize deterioration of the roof as a result 
of freezing and thawing. The emergency lighting system automatically activates upon loss of 
power to the building or a loss of the lighting circuit. The space heaters are manually operated as 
needed. 
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The ventilation system at the 105-I3 Reactor Building normally does not provide supply air 
during occupancy but is used to sweep the area with fresh air during the night as a means to cool 
down the areas (which may have been heated up by the lights and from people) and reduce the 
radon levels, as necessary. The air is supplied into the clean areas of the building, which slightly 
pressurizes the building as the air is released to the outside through the various cracks in this 
nonairtight industrial structure. 
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4.0 HAZARD ANALYSIS 

This section presents the hazard analysis and FHC process performed for the five inactive 
reactors and their ancillary facilities. The hazard analysis process applied and the assignation of 
the FHC, were based on guidance contained in BHI (1998d). The hazard analysis process 
consists of (1) defining the work activities to be authorized, (2) identifying the hazards 
associated with the work place (facility), and (3) evaluating the hazards associated with the 
facility. Given the results of the hazard analysis, an FHC was performed to assess the potential 
impacts of the inactive reactors and ancillary facilities based on a bounding, unmitigated release 
of radioactive material. 

4.1 HAZARD IDENTIFICATION 

The objective of the hazard identification process is to provide a basis for the analysis of the 
hazards associated with a facility. To achieve this objective, the hazards identification process 
must address the following: 

0 

0 

0 

0 

Characteristics of the inventory of hazardous materials in the facility 
Internal energy sources capable of interacting with the hazardous materials 
External energy sources capable of interacting with the hazardous materials 
Nonroutine hazards unique to the facility. 

4.1.1 Methodology 

The hazardous materials associated with the inactive reactors and their ancillary facilities, and 
the energy sources capable of interacting with the materials, were identified by (1) researching 
potentially relevant documentation, (2) interviewing personnel familiar with the historic 
operations and current status of the buildings and structures, (3) performing walkdowns of 
several facilities, (4) conducting a hazards workshop involving personnel from different 
disciplines, and ( 5 )  engineering judgment. These sources of information were used to obtain 
historic operations information, S&M information, inventory data, and information regarding the 
current status of structures and equipment. BHI and DOE, Richland Operations Office (RL) 
personnel assisted in the hazard identification process by providing information on features and 
hazards requiring inclusion, defining the level of detail appropriate for the facilities and the 
long-term S&M mission, and reviewing interim hazard identification documentation. 

More than 40 documents and reports, covering approximately 30 years, related to the 100 Area 
buildings and structures were obtained and examined for information relevant to those facilities 
being analyzed. The following documents were examined: 

0 Characterization reports 
0 Deactivation manuals 
0 Risk evaluations for retired facilities 
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0 Decontamination and demolition reports 
0 Environmental impact statements 
0 Preliminary hazard classification documents 
0 Surplus facility listing and description manuals. 

Interviews of personnel familiar with the historic operations of the facilities were conducted to 
verify the accuracy of the documented historical information. These interviews were also used 
to obtain additional historical information that was not contained in the documentation available 
for review and, for several facilities, to obtain the only historical information available. 
Interviews of personnel familiar with the current status of the facilities were conducted to 
determine if the hazards identified in the reviewed documentation were still present. In several 
cases, a hazard identified in the documentation was eliminated from consideration because the 
interviews revealed that the hazard had been removed. 

Walkdowns were performed to provide information about the current status of select facilities 
(Le., those facilities for which information could not otherwise be obtained) and to provide a 
general perspective on the current status of the facilities and their hazards. 

4.1.2 Inventory at Risk 

The ERC recognizes that each reactor facility (ie., inactive reactor and ancillary facilities) can 
be generally partitioned into four areas, as discussed in Section 2.2: 

0 

0 

0 

0 

Module 1 (excluded from the scope of the 105-C, 105-F, and 105-DR Reactors) 
Module 2 (including the reactor block) 
FSB (excluded from the scope of the 10.5-ICE and 105-KW Reactors) 
Ancillary buildings (e.g., 116-B, 190-DR, llO-KE, 183-KW). 

A detailed discussion of the hazardous material inventories for each area described in Section 2.2 
is presented in the following sections. 

4.1.2.1 Radionuclide Inventory. The two areas in the reactor facilities with the greatest 
inventory of radionuclide contamination are the reactor block and the FSB. Other areas in the 
facilities that are contaminated to a lesser extent include module 1 , module 2 (excluding the 
reactor block), and the ancillary buildings. Previous post-closure radiation surveys of the reactor 
building areas, other than the reactor block and the FSB, have indicated general radiation levels 
of less than 1 mrem/hr to 5 mrem/hr with isolated areas reading up to 10 mrem/hr (UnC 1987). 
It is estimated that the radionuclide inventory for these other areas is less than 5% of the total 
inventory of the reactor buildings (UnC 1987). 

The inventories for all areas in the reactor facilities and the methodology used to determine the 
inventories are presented in the following subsections. 

4.1.2.1.1 Module 1. The inventory in module 1 of the reactor buildings is assumed to be 
equivalent to the module 1 inventory identified in the PHC for the 105-C ISS Project 
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(BHI 1996~). The 105-B, 105-KE, and 105-KW Reactor Buildings have generally similar 
dimensions and process functions. Also, all buildings operated for approximately the same 
amount of time (105-B operated for 22 years, 105-C operated for 17 years, 105-KE operated for 
16 years, and 105-KW operated for 15 years) (UNC 1987). The radionuclide inventories for the 
105-C module 1 were calculated in BHI (1 996c), based on data from DOE-RI, (1 994) and 
CEES (1994), and are repeated in Table 4-1. More recent inventories in Table 4-1 were derived 
by decaying the original inventories from March 1, 1996 to March 1, 1998. It should be noted 
that module 1 of 105-C, 105-F, and 105-DR were recently demolished and removed as part of 
the ISS activities (BHI 1998c, 2002b). 

A previous qualitative risk evaluation was performed to characterize the risks associated with the 
100 Area surplus facilities at the Hanford Site (WHC 1993a). The risk evaluation considered 
order-of-magnitude estimates of the likelihood and consequences of potential events. This risk 
evaluation was then used to estimate risk and facilitate identification of the best risk-reduction 
measures. The evaluation was based on physical walkdowns and information reviews. 

The risk evaluation determined that the radiological conditions of each of the surplus production 
reactors excluding the 105-K Reactor (1 05-B, 105-C, 105-F, and 105-DR) were very similar and, 
therefore, total risks involved were similar. This evaluation provides the basis for the 
assumption that the radiological conditions in modules 1 and 2 (excluding the reactor block) are 
similar and, therefore, would share similar inventories. 

The risk evaluation determined that the risk of radiation exposure was slightly greater at the 
105-KE and 105-KW Reactors than at the other reactors. The basis for this conclusion was the 
existence of isolated areas of moderate to high exposure rates and the larger inventories of 
radionuclides available. However, the risk evaluation also determined that the risk associated 
with the release of radioactive materials was the same for all of the reactors because most of the 
material is present as part of a stable matrix (Le., not readily dispersible). In addition, none of 
the areas of concern for the 105-KE and 105-KW Reactors were located within module 1. 

Note also that the module 1 inventory for the 105-C Reactor included the contribution of 
5,000 gal of contaminated water in the lift station. The use of this inventory for all reactors is 
conservative because the 105-B Reactor does not have a lift station, and the 105-KE and 
105-KW lift stations are not within module 1 (they are also not within the scope of this ASA 
because they are still used by the SFP for K Basin operations). 

The radionuclide inventory for module 1 is presented in Table 4-1. By comparing the data in 
Table 4- 1 to that presented in Section 4.1.2.1.2, it can be shown that less than 1 % of the total 
radionuclide inventory in the reactor facilities is contained in module 1. See Figures 2-3,2-11, 
and 2-12 for the location of the module 1 area in the various reactor buildings. 

4.1.2.1.2 Module 2. The module 2 inventory consists of two parts: (1) the reactor block 
(which holds the majority of the radionuclide inventory in the facility), and (2) the rooms within 
the shield wall. The estimated inventory of module 2 is given in Tables 4-2 through 4-7. See 
Figures 2-3,2-11, and 2-12 for the location of the module 2 area and the reactor block. 
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Reactor block. The inventories of the 105-B, 105-C, 105-DR, 105-F, 105-=, and 105-KW 
Reactor blocks are presented in UNC (1 987). The estimated inventories are based on 
radionuclide concentration data, which has been derived from samples and adjusted for the 
operating histories and fluence differences. A review of UNC (1 978) and (1 987) indicated a 
discrepancy in the estimated inventory of a few radionuclides (e.g., plutonium-239 and 
strontium-90) that could not be resolved based on the information contained in the two 
documents. Resolution of this potential concern involved contacting one of the authors of UNC 
(I 987) and discussing the apparent discrepancy. The author resolved the concern by indicating 
that additional characterization data became available subsequent to the publication of UNC 
(1978), and that these data were used to estimate the quantities of the radionuclides in question. 
BHI has not independently verified the data presented in UNC (1 987), but for the purposes of 
this ASA, BHI assumes that all data taken from UNC (1 987) are correct and conservative. The 
current inventory is derived by decaying the inventory provided in UNC (1 987) from March 1, 
1985, to March 1,1998. 

UNC (1987) states that the estimated numerical data contained therein were conservatively 
designed to overestimate the radionuclide and hazardous material inventories present. Impacts 
of special tests, special fuel loadings, special HCRs, etc., were not calculated in the inventory 
estimate because their effect on the overall inventory is not considered significant. For the same 
reason, no attempt was made to examine the spatial effects that occur due to fuel, HCRs, test 
holes, special loadings, etc. (UNC 1987). 

Module 2 (excluding the reactor block). In addition to the inventory of the reactor block, the 
module 2 area of the reactor buildings includes the module 2 inventory calculated in the PHC for 
the 105-C ISS Project (BHI 1996~). The radionuclide inventories for module 2 calculated in 
BHI (1 996c) were based on data from DOE-RL (1 994) and CEES (1 994). These detailed 
calculations are provided in BHI (1 996c). The most current inventory is derived by decaying the 
inventory provided in BHI (1996~) from October 1, 1996, to March 1, 1998. 

The radionuclide inventory for module 2 (excluding the reactor block) is presented in Table 4-8. 
By comparing the data in Table 4-8 with Tables 4-2 through 4-7, it can be shown that, excluding 
the reactor block, less than 1 % of the total radionuclide inventory in the reactor facilities is 
contained in module 2 outside the reactor block. See Figures 2-3,2-11, and 2-12 for the location 
of the module 2 area in the various reactor buildings. 

4.1.2.1.3 Fuel Storage Basin Area. The 105-B, 105-C, 105-I;, and 105-DR Reactor Buildings 
each housed an FSB (the 105-KE and 105-KW FSBs are not included in the scope of this ASA). 
The basins served as collection, storage, and transfer facilities for fuel elements discharged from 
the reactor. The basins consisted of a fuel element pickup chute, storage area, and transfer area 
(Figure 2-7). The storage area portion of the basins measured approximately 72 ft by 94 ft by 
20 ft deep (UNC 1986). 

In preparation for decommissioning, various efforts were made to clean and stabilize the basins. 
As described in UNC (1986), the 105-B Reactor FSB contained an estimated 1 to 2 in. of 
sediment composed of iron oxides and silt. The water was removed from the basin, and 
approximately 600 ft3 of sediment was collected and placed in the transfer pits (UNC 1986). 
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The mass of the sediment is estimated to be 50,000 kg (UNC 1987). UNC (1986) states that 
containment covers were placed over the sediment. Individuals involved in the project report 
that before installing these plywood covers, a layer of sand 1 to 3 ft thick was placed over the 
sediment to provide shielding. Following removal of the water and sediment, the walls and floor 
of the basin were vacuumed to remove dust and loose particles. An asphalt emulsion was then 
applied as a surface fixative (UNC 1986). 

The 105-C and 105-DR FSBs have been remediated to satisfy standards established for closure, 
and the residual radioactivity does not pose a hazard. The 105-F FSB was recently demolished 
and removed as part of the ISS activities (BHI 1998e). Therefore, these FSBs are no longer 
discussed in relation to radionuclide quantities. 

The radionuclide inventories of the 105-B Reactor basin following the cleanup activities 
described above are presented in Table 4-9. The values in Table 4-9 are Erom UNC (1987). The 
values for the 105-B Reactor were determined by multiplying 50,000 kg of sediment by 
measured radionuclide concentrations. The most current inventory is derived by decaying the 
inventory provided in UNC (1987) from March 1, 1985, to March 1, 1998. 

4.1.2.1.4 Ancillary Buildings. Table 4-1 0 presents the radiological condition of those ancillary 
facilities discussed in Section 2.2. The information found in Table 4-10 is a summary of the 
radiological information provided in the hazard identification tables o f  Appendix A. These 
structures were not included in the associated reactor PHCs (BHI 1997e, 19971). Process 
knowledge of the reactors and ancillary facilities and characterization data from other buildings 
with similar purposes (e.g., the 116-C Reactor Exhaust Stack, 117-C Filter Building, 
1 19-C Sampling Building, and 1 16-F Reactor Exhaust Stack) that were characterized and 
demolished in the past indicate that only minor amounts of hazardous substances are present. 

4.1.2.2 Nonradiological Hazardous Material Inventory. The buildings in this ASA contain a 
large volume of contaminated and noncontaminated lead, with the majority of the lead contained 
in the 105-B, 105-C, 105-DR7 105-F, 1O5-KE7 and 105-KW Reactor Buildings. This lead is in 
the form of bricks, blankets, sheets, pipes, plates, shot, and paint. Table 4-1 1 summarizes the 
nonradiological hazardous materia1 inventory. 

Asbestos was widely used throughout the reactors and ancillary facilities. Most of the asbestos 
was used as piping insulation and also in transite panels used as structural components. Previous 
deactivation activities in the 105-B, 105-C, 105-DR, 105-F, 105-KE, and 105-KW Reactor 
Buildings removed some of the asbestos piping insulation. Most of the remaining asbestos is 
considered friable, and some of the material is radiologically contaminated. It is assumed that 
friable asbestos remains in the ancillary building; however, the quantities are anticipated to be 
small. 

Mercury is found in electrical switches and thermometers throughout the reactors and ancillary 
facilities, although much of the mercury has been removed during previous deactivation efforts. 
Polychlorinated biphenyls are anticipated to be found in the control room, valve pits, areas 
containing light ballast, and in some areas containing oil. Cadmium is present as an alloy with 
lead (DOE 1989). 
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Minor quantities of other Chemicals are anticipated to be found within these reactor buildings. 
Following deactivation of the reactors, the majority of chemicals were removed, leaving only 
trace amounts. 

The nonradiological characterization of the ancillary facilities is not as well known as that of the 
reactor buildings. The ancillary facilities were not included in the PHC (BHI 1997e, 19971.1, and 
19971). A combination of process knowledge of the reactors and ancillary facilities and 
characterization data from other buildings with similar purposes (e.g., the 116-C Reactor Exhaust 
Stack, 1 17-C Filter Building, 1 19-C Sarnpling Building, and 1 16-F Reactor Exhaust Stack) that 
were characterized and demolished in the past show insignificant amounts of nonradiological 
hazardous materials present. 

As discussed in Section 3.1.1, an essential part of the S&M program is the regular inspection of 
facilities to identify and manage any potentially hazardous chemicals. Under the S&M program, 
the risk due to exposure to hazardous chemicals has been reduced. Table 4-12 summarizes the 
nonradiological hazardous material inventory of the ancillary facilities. 

4.1.3 Hazards Identified 

The results of the hazard identification process are documented in Appendix A, Tables A-1 
through A-32. The hazard identification tables present the hazard type, location, form, quantity, 
remarks, and a reference to where the information was found. The following types of hazards 
were investigated: radioactive material, direct radiation, fissile material, hazardous material 
(i.e., toxic or carcinogenic), biohazards, asphyxiant, flamrnable/combustible material, reactive 
material, electrical energy, thermal energy, high pressure, and natural phenomena. 

4.2 HAZARD EVALUATION 

The hazards identification tables (see Appendix A) were evaluated to determine which facilities 
could be screened from further analysis. The facilities identified as containing insignificant or 
no radioactive/hazardous materials and/or judged to present only standard industrial or 
occupational hazards were eliminated from further evaluation. Application of these criteria 
necessitated additional hazard evaluation of the following facilities: 

105-B Reactor Building 
105-C Reactor Building 
105-DR Reactor Building 
105-F Reactor Building 
105-KE Reactor Building 
105-KW Reactor Building 
1 15-KE and 1 15-KW Gas Recirculation Buildings 
1 17-KE and 1 17-KW Exhaust Air Filter Buildings 
165-KW Power Control Building 
166-KE and 166-KW Oil Storage Facilities. 
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The hazard evaluation process is a systematic examination of the hazards associated with a 
facility with the following objectives: 

0 

0 

0 

0 

To identify the events that could lead to releases of hazardous substances 
To rank these events based on potential consequences and frequency 
To identify engineered mitigative and preventive features that serve to control the hazards 
To identify the commitments and administrative controls necessary to manage the hazard. 

This section evaluates the potential interactions between the hazards identified in Section 4.1 and 
the project activities described in Section 3.1 that could result in potential consequences to the 
public, the worker, or the environment. 

4.2.1 Hazard Evaluation Summary 

Consideration of the magnitude of the hazards being addressed, the complexity of the reactor 
buildings and the systems relied upon to maintain an acceptable level of risk, as well as the stage 
of the reactor's life cycle resulted in the use of a qualitative preliminary hazard analysis (PHA) to 
evaluate the hazards associated with the inactive reactors. The following items were specifically 
considered to determine the adequacy of the PHA: (1) the PHCs performed for the 105-B, 
1 O X ,  1 05-DR, 105-F, 1 05-KE7 and 105-KW Reactor Buildings (BHI 1996a, 1997e, 1997f, 
1997g, 1997h, and 19971) determined that they were each a Nuclear Category 3 facility with a 
potential for significant localized consequences only; (2) the reactor buildings are relatively 
simple facilities that do not rely on complex systems to maintain an acceptable level of risk; and 
(3) the reactor buildings are inactive. 

The hazards evaluated in this section were selected from those that were identified using the 
process described in Section 4.1. The hazard evaluation process included a facilitated hazard 
evaluation workshop involving personnel from different disciplines (e.g., safety analysts, 
engineering personnel) to provide a broad perspective on the potential hazards. A wide spectrum 
of events was considered during the hazard evaluation, and it was determined that many events 
do not have the potential for significant~consequences. The hazards associated with these events 
are adequately controlled by the programmatic controls identified in Section 5.3; thus, these 
hazards do not require detailed discussion in this ASA. Several of the events determined to have 
the potential for significant consequences were determined to have an improbable likelihood of 
occurrence (ie., 51 x 10"iyr). Events selected for detailed evaluation have the potential for 
significant consequences to the worker, the public, or the environment and have a likelihood of 
occurrence greater than 1 x 10"iyr. The detailed hazard evaluation is presented in Appendix A, 
Tables A-33 through A-45, and the evaluation is summarized below. 

The hazardous material inventories for the ancillary facilities were evaluated to determine the 
potential impacts to workers, the public, and the environment (see Section 4.1.2). The 
inventories were determined to be insignificant when compared to the inventories in the five 
reactor buildings. Thus, the potential consequences of any releases of hazardous materials from 
these ancillary facilities were judged to be bounded by releases from the reactor buildings, as 
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shown in Appendix A, Tables A-33 through A-45. The potential events at the reactor buildings 
considered for detailed evaluation are discussed (according to type) below. 

4.2.1.1 Natural Phenomena. The natural phenomena that could potentially result in the release 
of hazardous materials from the reactor buildings were discussed in Section 2.6. The phenomena 
consist of the following: 

e Seismic 
0 High windhornado 

Flood 
Snow and ash loading 

e Range fire 
Lightning. 

4.2.1.1.1 Seismic. Evaluations were made of the seismic stability of the 105-B, 105-C, 105-DR, 
105-F, 105-KE, and 105-KW Reactor blocks against seismic forces. Horizontal and vertical 
frequencies were calculated (BHI 19988, sheet 38; BHI 1999a, sheet 55; BHI 1999b, sheet 3) 
using horizontal and vertical seismic accelerations obtained from the response spectra for a 
performance Category 3 structure. This category is the highest performance category available 
to the Hanford Site for facilities that do not have offsite release consequences greater than or 
equal to the unmitigated release associated with a large (>200 megawatts) Category A reactor 
severe accident. 

The stability calculations verified that the reactor block structure has adequate strength and 
foundation base anchorage to withstand the overturning and sliding effects due to seismic force, 
The insignificantly small deflections of the block ensure that the potential for dislodgement of 
the top biological shield is nonexistent. 

Hence, the 105-B, 105-C, 105-DR, 105-F, 105-IW, and 105-KW Reactor blocks are rigid 
structures and are stable against both the horizontal and vertical seismic forces defined for an 
existing performance category 3 structure on the Hanford Site (UBC Zone 2B). 

An evaluation of the ability of the graphite stacks of the 105-KE and 105-KW Reactors to 
withstand an earthquake of Zone 2 intensity (i.e., horizontal acceleration of 0. lg) was performed 
and is presented in GE (1953). Considering the analyses results, it was concluded that the 
graphite stack of the 105-KE and 105-KW Reactors could withstand a Zone 2 earthquake with 
negligible damage even if considerable distortion of the stack occurred via graphite growth. The 
arrangement of the graphite stack, cast iron thermal shield, and concrete biological shield limits 
the movement of the graphite and cast iron to central bowing (from front to rear) during an 
earthquake. The evaluation also determined that an accompanying 0.4 1 g vertical acceleration 
(assuming a 0.1 g horizontal acceleration) would be necessary for slippage to occur at the cast 
iron-graphite interface at the top of the stack. Finally, the evaluation concluded that the 
likelihood of the stack ever being vibrated at its resonant frequency is not likely to occur. 
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The accidental drop of a reactor block during transport for disposal was analyzed in DOE (1989). 
It is assumed that the release of radioactive material due to the reactor block drop accident would 
conservatively bound the release from the reactor block resulting from a seismic event. This 
assumption is based on the reactor block drop event transferring a greater magnitude of kinetic 
energy to the reactor block than a seismic event. This event is evaluated in Section 4.2.2. 

4.2.1.1.2 High Wind/Tornado. Considering the discussion in Section 2.6.3, the likelihood of a 
tornado striking one of the reactor buildings is 9.6 x 10-6/yr (DOE 1989), which approaches the 
limit of credibility. The ability of the reactor buildings to withstand a high wind or tornado event 
is unknown. As indicated in Appendix A, Tables A-33 through A-45, the risk associated with a 
high windtomado event was judged to be bounded by the seismic event. Thus, a detailed 
evaluation is not required. 

4.2.1.1.3 FloodingNVater Intrusion. Water intrusion due to precipitation occurs regularly in 
the reactor buildings, but has not resulted in significant migration of contamination to the 
environment. The potential for run-on flooding resulting in a significant release of hazardous 
materials from the reactor buildings is low given the low annual precipitation amount, the low 
probability of high intensity @e., 2.5 cm/hr for 1 hour) rainfall, and the configuration of the 
hazardous materials (i.e., primarily contained within the reactor block). The dam-regulated SPF, 
defined as having a recurrence interval of 500 to 1,000 years (DOE 1987), would not reach the 
elevation of any of the reactor buildings. Thus, there is no potential for water generated by the 
SPF or PMF to interact with radiological and hazardous materials within the reactor buildings. 

A catastrophic flood (i.e., a flood resulting from a hypothetical 50% breach of the Grand Coulee 
Dam) would submerge portions of the buildings and provide a means for contamination to 
potentially migrate to the environment (DOE 1989). However, catastrophic flooding is judged to 
be an improbable event. Based on this information, it is concluded that flooding does not require 
further evaluation. 

4.2.1.1.4 Snow and Ash Loading. The ability of the roofs of the reactor buildings (except 
105-C and 105-DR) to withstand snow and/or ash loading is unknown. As indicated in 
Appendix A, Tables A-33 through A-45, the risk associated with a snow- and/or ash-loading 
event was judged to be bounded by the seismic event. The bases for this judgment are (1) the 
magnitude of structural damage is expected to be less for a snow- and/or ash-loading event, thus 
the potential consequences are judged to be less significant; and (2) the likelihood rank of a 
snow- and/or ash-loading event is judged to be less than a seismic event. 

4.2.1.1.5 Range Fire. Range fire represents a minor risk to the reactor buildings of concern. 
While the probability of a range fire is anticipated (probable), the lack of combustible building 
materials affords the primary protection from propagation. Additionally, a firebreak is 
maintained around the buildings in accordance with NFPA 299 (NFPA 1997), which is 
implemented under the BHI Safety and Health Program and procedures. 

4.2.1.1.6 Lightning. As discussed in Section 2.6.3, Washington State has a low mean annual 
number of days with thunderstorms (IEEE 1991). Given the presence of combustible material 
(i.e., Masonite in the biological shields of the 105-B, 105-C, 105-DR, and 105-F Reactor 
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Buildings; graphite in all of the reactors) in the reactor blocks of the reactor buildings, and the 
greater than I x 1 O-'/yr likelihood of lightning striking one of these buildings, a discussion of the 
potential impact to the reactor block by a lightning strike is warranted. 

The reactor buildings have been evaluated and determined to be adequately grounded for 
lightning protection. The roofs of the buildings are insulated and are connected to the structural 
steel members of the buildings. The roofs also have metal flashing around their entire 
perimeters. The lightning protection design for the reactor buildings works by conducting any 
surge voltage to the ground via the grounded steel frame of the building, while resisting 
transmission of the voltage to the building interior. A lightning strike to a reactor building would 
seek ground via the outermost ring of vertical, structural-steel conducting columns; thus, the 
building would resist transmission of surge currents to its internal components (e.g., reactor 
block). This phenomenon results from the induction of a magnetic field around the outer 
perimeter of the building during lightning current. If a lightning current were to enter the reactor 
block, the current would tend to flow to the ground via the steel outer shelllgas seal and be 
precluded from traveling along the length of the process tubes to the interior of the block. 
However, if an electrical surge were to strike the process tubes, the electrical charge would tend 
to be passed to ground with relatively little heat generation within the reactor block due to the 
low electrical resistivity of the process tubes and the graphite. In addition, the reactor block and 
the concrete pedestal that the block rests on would provide a large heat sink to dissipate any heat 
generated. Based on this information, it is not expected that a lightning strike to a reactor 
building would generate sufficient heat within the reactor block to significantly impact the 
combustible materials (e.g., ignition and sustained combustion). Thus, the release of 
radionuclides due to a lightning strike is judged to be improbable and will not be further 
evaluated. 

4.2.1.2 Site Proximity Events. The only site proximity (Le., external man-made) event that 
could credibly result in a release of hazardous material from the reactor buildings is a vehicle 
crash. 

4.2.1.2.1 Vehicle Crash. It is credible for an out-of-control vehicle to strike one of the reactor 
buildings and breach a wall, particularly in those areas consisting of concrete block construction 
(e.g., FSB at the 105-B Reactor). While the impact itself would not result in a significant release 
of hazardous material, a fire could be initiated and potentially result in significant, localized 
consequences. An evaluation of a fire scenario releasing a fraction of the radionuclide inventory 
present in the 105-B Reactor FSB is presented in Section 4.2.2.2. 

4.2.1.2.2 Aircraft Crash. An aircraft crash is not considered to be a credible initiating event for 
the release of hazardous materials from a reactor building. Considering that the footprint of each 
reactor building is similar to that of the Plutonium Finishing Plant (i.e., each footprint is 
approximately 200 ft by 300 ft), use can be made of the aircraft crash analysis performed in 
WHC (1 996). That analysis determined that an aircraft crashing into the Plutonium Finishing 
Plant is an improbable event with a likelihood of occurrence of 1.28 x 1 O-**/yr; thus, this event 
does not require a detailed evaluation. 

Surplus Reactor Auditable Safety Analysis 
August 2004 4-10 



BHI-0 1 172 
Hazard Analysis Rev. 3 

4.2.1.2.3 Activities at Adjacent Facilities. For the 105-B, 105-C, 1 OS-DR, and 105-F Reactor 
Buildings, there are no activities being performed at adjacent facilities that have a potential for 
interacting with the inventory of hazardous materials. At the 105-KE and 105-KW Reactor 
Buildings, the FSB and transfer bay area of each building (refer to Figures 2-1 1 and 2-12 for a 
delineation of the reactor building areas) are currently in operation to store irradiated N Reactor 
fuel. An uncontrolled release from the fuel storage operation could potentially have significant 
consequences to ERC personnel in proximity to the event. However, the release does not have 
the potential to interact with the hazardous materials present within the remainder of the reactor 
buildings because of the form and distribution of the hazardous material inventories. An 
interruption of the activities occurring at the reactor buildings due to an event (e.g., a Site 
emergency) would not result in a release of hazardous material from the reactor buildings. 

4.2.1.3 Internal Events. The internal events that could credibly results in a release of 
hazardous material from the reactor buildings include the following: 

0 Fire 
0 Explosiodchemical reaction 

Spills 
0 Structural fatigue 
0 Internal flooding 
0 Exposure hazards. 

There is no electrical equipment within the reactor buildings that is relied upon to control or 
mitigate the hazards that are present. Thus, the loss of power is not a credible initiating event. 
Because the reactor buildings are not actively ventilated, the loss of ventilation and/or a filter 
failure could not credibly result in a release of hazardous material. Since S&M activities at the 
reactor buildings do not involve the lifting of heavy loads, the impact of a heavy load drop 
resulting in a reIease of hazardous materials is an improbable event. These events will not be 
further evaluated. 

4.2.1.3.1 Fire. The combustible loading and the number of potential ignition sources (i.e., space 
heaters, electrical short) within the reactor buildings is generally low. Tables A-1 through A-32 
in Appendix A indicate that there are some areas within the reactor buildings that contain 
significant combustible loading. The following are noted specifically: Wooden planking in the 
FSB at the 105-B Reactor Building. In addition, the graphite in the reactor block of all of the 
reactors and the Masonite present in the biological shields of the 105-B, 105-C, 105-DR, and 
105-F Reactors (the biological shields for 105-KE and 105-KW are constructed of heavy 
aggregate concrete) represent a significant combustible loading. As stated in Section 4.3.1.1, it 
is assumed an event in the FSB will not effect the inventory in the reactor building (i.e., no effect 
on the reactor block). A fire within an FSB is addressed in Section 4.2.2.2. 

A fire within those areas mentioned for the 105-KE and 105-KW Reactor Buildings would not 
have the potential to release a significant amount of hazardous material, and is bounded by the 
FSB fire. A fire involving the graphite in the reactor block is not a credible event because there 
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are no ignition sources present within the reactor buildings with sufficient energy to ignite the 
graphite. 

The biological shields of the 105-B, 10542, 105-DR, and 105-F Reactors are 52411. thick and are 
constructed of alternating laminated layers of steel and Masonite between two layers of steel (see 
Figure 2-6 for a cross-section of the biological shield). The likelihood of the Masonite igniting 
and sustaining ignition is improbable due to an insufficient supply of oxygen, the presence of 
massive heat sinks (i.e., steel layers surrounding the Masonite and the concrete reactor block 
pedestal), and the relatively high auto-ignition temperature (943°F) of Masonite. Also, 
characterization of the reactor block indicated that no measurable contamination is found in the 
Masonite layers of the biological shield (UNC 1978). Thus, even if ignition and complete 
combustion of the Masonite occurred, the release of hazardous materials would be insignificant. 

Based on the above discussion, a significant release of radionuclides, as a result of a fire 
involving the reactor block, is an improbable event. Thus, this event will not be given a detailed 
evaluation. 

4.2.1.3.2 Explosion/Chemical Reaction. BHI has evaluated the inactive reactor facilities to 
determine if any potentially reactive or unstable chemicals are present. That evaluation, which is 
documented in Preliminary Facility Chemical Inventory Evaluation (BHI 1997d), concluded that 
the reactor buildings in the scope of this ASA contain no identified or suspected inventories of 
reactive or unstable chemicals. 

An explosion concern results from the potential presence of flammable gases within the reactor 
buildings. Flammable gases are not typically present within the reactor buildings, but the 
potential exists for them to be brought in on a limited basis for certain work activities. An 
additional potential source of flammable gas is the lead-acid batteries at the 105-B Reactor 
Building. The batteries have the potential to generate hydrogen gas, which can be explosive 
within a limited concentration range in air. W i l e  an explosion could credibly result in a release 
of hazardous materials, the potential risk is judged to be bounded by both the seismic event and 
the FSB fire. Thus, an explosion will not be further evaluated. 

4.2.1.3.3 Spills. Degradation of a storage container (including the tanks in 105-KE and 
105-KW Reactor Buildings that contain dilute ethylene glycol) or the mishandling of a container 
could result in a spill within a reactor building. However, because one of the major elements of 
the S&M program has been the identification and removal of excess hazardous materials, few 
containers remain within the reactor buildings. Because there are only residual quantities of 
liquids remaining in the reactor buildings, the consequences of a spill would be insignificant and 
further evaluation is unwarranted. 

4.2.1.3.4 Structural Fatigue. Structural fatigue of the reactor buildings is a concern because all 
of the buildings have exceeded their design life and the presence of moisture has appeared to 
have advanced the degradation of certain components. The inspection for structural damage 
during facility surveillance operations is specifically intended to identify deterioration such as 
damaged floors, walls, ceilings, and stairways that could result in failure. Should structural 
fatigue cause components of the reactor buildings to fail (e.g., portion of roof or wall collapsing 
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or plywood covers dropping into the transfer pit), a release of hazardous materials could occur 
due to the resultant impact. While structural fatigue could result in the release of hazardous 
materials, this event is judged to be bounded by the release of hazardous material caused by a 
seismic event. 

4.2.1.3.5 Internal Flooding. The potential for internal flooding exists only at the 105-B, 
105-KE, and 105-KW Reactor Buildings. The 105-B Reactor Building has one active waterline 
within the module 1 area, while the 105-KE and 105-KW Reactor Buildings have active water 
lines that are used to support the spent fuel storage operation in the FSBs. The 105-C, 105-DR, 
and 105-F Reactor Buildings do not have active water systems. Internal flooding could 
potentially result in the release of hazardous materials, but the consequences would be low due to 
the form and distribution of the materials (e.g., majority entrained with the reactor block, FSB 
contamination covered by an asphalt emulsion, sludge in the 105-B transfer pits covered with 
1 to 3 ft of sand and capped with plywood, additional radioactive material predominantly 
nonsmearable surface contamination). Thus, this event does not require a detailed evaluation. 

4.2.1.3.6 Exposure Hazards. The following exposure hazards are typically associated with 
S&M activities: 

Spills (including pipe or vessel ruptures) of chemicals 
Corrosion 
Spread of contamination 
Exposure to external radiation 
Uptake of radioactive materials 
Exposure to toxic materials 
Biohazards 
Extreme temperatures. 

These hazards are adequately managed by institutional controls, such as the radiological control 
program and the safety and health program (see Section 5.3). Although the reactor blocks 
contain very high radiation levels (>500 Whr), personnel will not be exposed to these levels 
because there are no S&M activities planned for the reactor blocks. These hazards are not 
evaluated further. 

4.2.1.4 Nuclear Criticality. The two areas in the reactor buildings that contain the greatest 
quantities of radionuclides are the reactor blocks and the FSBs. The sum of the fractions of the 
subcritical limits for each of these areas in each reactor building (except the 105-I(E and 
105-KW FSBs, which are excluded from this ASA) was determined to be below 4% of the 
subcritical mass limits. These calculations are given in the following criticality evaluations: 
01 00B-CE-NO007 (BHI 1997a), 01 00D-CE-NO004 (BHI 2001), 01 00F-CE-NO002 (BHI 2003f), 
01 00K-CE-NO001 (BHI 1997b), and 01 00K-CE-NO002 (BHI 1997~). Thus, criticality safety 
limits and controls are not needed for the reactor buildings. No hrther evaluation will be 
performed for nuclear criticality. 
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4.2.2 Detailed Hazard Evaluations 

This section provides a more detailed evaluation of those hazards identified as requiring further 
evaluation in Section 4.2.1. 

4.2.2.1 Seismic Event Involving the Reactor Block. 

4.2.2.1.1 Associated Hazards. The inventory affected by this event is the inventory contained 
within the reactor block. See Section 4.1.2.1.2 for details of the reactor block inventory. 

4.2.2.1.2 Applicable Activities. This is a natural phenomena hazard. 

4.2.2.1.3 Radiation Exposures. An analysis was performed previously for the drop of a reactor 
block during one-piece transport for disposal (DOE 1989). For the purposes of this hazard 
analysis, it is assumed that the radiological consequences to the public and workers from such an 
event would adequately bound any potential releases from the 105-B, 105-C, 105-DR, 105-F, 
105-KE, or 105-KW Reactor blocks during a seismic event. The 105-KE Reactor Building is 
analyzed as its reactor block has the largest inventory of the five inactive reactors. It is 
conservatively assumed that the building will collapse. The impact of the building collapse onto 
the reactor block is assumed to breach the biological and thermal shields, releasing graphite 
powder and process tube scale into the environment. 

4.2.2.1.4 Nonradiological Hazardous Material Exposures. Nonradiological hazardous 
materials would be released during the reactor block breach, which is assumed to occur during a 
seismic event. This potential release would consist of metal particles, such as cadmium alloyed 
with the lead shielding and nickel alloyed with the aluminum within the process tube. A small 
fraction of these particulates could be dislodged and released to the environment. However, the 
consequences of a release of toxic materials would be bounded by the release of radionuclides 
during the seismic event scenario. 

4.2.2.1.5 Mitigative Features. No activities will be performed on the reactor block during the 
S&M activities. No activities will be conducted that require penetrating the steel outer shell/gas 
seal of the reactor block. Water and gas piping may be cut and capped if (1) an AHA is 
performed, (2) a hot work permit is in place, and (3) radiological control requirements are met. 
The potential flammability of the Masonite in the biological shield of the 105-B, 105-C, 105-F, 
and 105-DR Reactors will be considered while preparing the required permitting, and pathways 
for heat and burning will be addressed. 
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4.2.2.1.6 Controls. The following are the project-specific and programmatic controls necessary 
to manage the hazards associated with the reactor block. 

0 Project-specific controls. No activities will be perfomed that penetrate the reactor block 
shielding, and no flame sources are allowed in proximity to the reactor core without DOE 
approval. 

0 Programmatic controls are addressed in Section 5.3. 

4.2.2.2 Fire in the Fuel Storage Basin. 

4.2.2.2.1 Associated Hazards. The inventory affected by this event is the inventory contained 
within the FSB. See Section 4.1.2.1.3 for details of the FSB inventory. 

4.2.2.2.2 Applicable Activities. All S&M activities are bounded by this scenario. 

4.2.2.2.3 Radiation Exposures. The following assumptions were made when evaluating the 
potential exposure mechanism of a fire within the FSB: 

0 The fire is assumed to start with the ignition of the wooden planking. Even though the 
planking has been treated so it is fire resistant, it is assumed that the age of the wooden 
planks will have lessened the effectiveness of the fire treatment. 

The burning wood is assumed to burn the asphalt emulsion, uncovering all the contamination 
underneath. 

0 The contamination underneath will then become airborne. 

0 While the residual basin contamination that is currently in the FSB is embedded in the 
concrete basin walls and floor, this analysis assumes that all the contamination in the basin is 
a thin surface layer of nonreactive powder. 

The 105-B Reactor FSB is analyzed as it has the largest dispersible inventory of the five inactive 
reactors. A fire in the FSB would free radionuclide contamination from underneath the asphalt 
emulsion and release the contamination to the environment. It is conservatively assumed that the 
entire inventory of contamination in the FSB is in the form of loose powder that will be available 
for dispersion. 

4.2.2.2.4 Nonradiological Exposures. The consequences of a release of toxic materials would 
be bounded by the release of radionuclides during the fire in the FSB event scenario. 

4.2.2.2.5 Mitigative Features. Electrical energy is a potential initiator for an FSB fire. The 
105-B Reactor Building has had all of its identified unacceptable electrical hazards mitigated. 
Removing the wooden planking and the asphalt, and controlling combustible material loading 
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via ERC facility surveillance procedure requirements will significantly reduce the likelihood of a 
fire occurring within the basin that would result in a release of contamination. 

4.2.2.2.6 Controls. Programmatic and proj ect-specific controls are necessary to manage the fire 
hazard related to the FSB. Programmatic controls are addressed in Section 5.3, and the 
proj ect-specific controls are identified below. 

0 Flammable gases and oxygen and the use of these gases will be controlled by ERC Safety 
and Health fire protection requirements. 

0 Personnel must evacuate during a fire involving the basin that would reduce any onsite 
exposures. 

4.3 FINAL HAZARD CLASSIFICATION 

The PHC analyses have been performed for the 105-B, 105-C, 105-DR7 105-F, 1O5-ISE7 and 
105-KW Reactors. The PHCs were determined by comparing the radionuclide inventories 
present within the reactor buildings to the threshold quantities in DOE (I  992). The PHC results 
concluded that the 105-B, 105-C, and 105-DR Reactors were Nuclear Category 3 based on either 
the FSB or reactor block inventories, and that 105-IE and 105-KW Reactors were Nuclear 
Category 3 based on their reactor block inventories. 

Based on a review of the FHC analyses performed for other surplus reactors (e.g., 105-C and 
105-DR Reactors), it was suspected that a PHC of Nuclear Category 3 overstates the severity of 
the hazards associated with the 105-B, 105-C, 105-DR7 105-F, 1O5-IE7 and 105-KW Reactors. 
Accordingly, the FHC analyses were performed in accordance with DOE (1 992), which states 
that such analyses are performed considering the quantity, form, location, and dispersibility of 
the radionuclide inventory and its interaction with availabIe energy sources. 

Three scenarios (i.e., an FSB fire and two seismic events) were selected for analysis based on the 
hazard identification and PHA performed for the above-identified surplus reactors and their 
associated ancillary facilities. The bounding analysis of these three scenarios forms the basis for 
the FHC determination. The radiological consequences of these three scenarios are such that the 
FHC of the 105-B, 105-C, 105-DR7 105-F, 1 05-KE, and 105-KW Reactors and associated 
ancillary facilities is “Radiological.” 

The following three subsections summarize the FHC analyses. A more complete description of 
the analyses is contained in Appendix B. 

4.3.1 Fuel Storage Basin Fire 

The 105-B Reactor Building houses an FSB (the 105-JSE and 105-KW FSBs are not included in 
the scope of this ASA). The basin served as a collection, storage, and transfer facility for fuel 
elements discharged from the reactor. The basin consists of a fuel element pickup chute, storage 
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area, and transfer area (see Figure 2-3). In preparation for decommissioning, various efforts 
were made to clean and stabilize the basin. These efforts are described in UNC (1986). 
Table 4-9 presents the radionuclide inventories of the basin following the cleanup activities. 

4.3.1.1 Summary of Assumptions and Methods - Fuel Storage Basin Fire. A fire is 
postulated to occur in the 105-B Reactor FSB. Although the basin is constructed of 
noncombustible materials, wood planking covers are present, and the asphalt emulsion placed on 
the basin walls and floor as a fixative during basin cleanup activities is marginally combustible. 
It is postulated that the wood planking ignites, burns, and falls into the basin, thus providing 
sufficient energy to bum the asphalt fixative and disperse the underlying contamination. The 
quantity of radioactive material underlying the fixative is conservatively estimated by BHI 
(1 996c, sheet 5) to be 20% of that present in the basin sediments, which were placed in the 
storage basin transfer pits during cleanup activities. 

The fire could spread and involve the FSB transfer pit plywood covers; however, no significant 
release of radioactive material from the sediments contained therein is postulated because 
suspension would occur via aerodynamic entrainment (which is a surface phenomenon) and the 
sediments are covered with sand. It is assumed that the fire does not to spread to other portions 
of the 105-B Reactor Building based on the facility materials of construction and relatively low 
combustible loading. 

At the time the asphalt fixative was applied, the inventory remaining in the basin was bound to 
the concrete walls. For the purposes of this analysis, it is assumed that the inventory is present as 
a layer of chemically nonreactive powder. DOE (1 994) specifies a bounding airborne release 
fraction (ARF) of 6 x 1 0-3 and a respirable fraction (RF) of 1 x 1 0-2 for nonreactive compounds 
subjected to thermal stress. Radiological consequences are calculated assuming a ground-level, 
point source release and adverse atmospheric dispersion conditions based on 100-N Area joint 
frequency data. Table 4-13 lists the assumptions used in the analysis. 

4.3.1.2 Parameters and Calculated Results - FSB Fire. The dose consequences are 
calculated from the following equation: 

Dose = Inv -ARF.  RF . m .  D c F i  
i 

where: Dose = dose consequence resulting from the accident (rem) 
InvI = inventory of isotope I involved in the accident (Ci) 
ARF = airborne release fraction 
RF = respirable fraction (fraction of the released inventory that is present on 

X/Q = atmospheric dispersion factor (s/m3) 
BR =breathing rate of the receptor (m3/s) 
DCFI= dose conversion factor for isotope I (rem/Ci). 

respirable particles) 
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The atmospheric dispersion factor is a function of distance from the point of release. For FHC 
calculations, radiological consequences are calculated at a distance of 30 m. For information 
purposes, consequences were also calculated at 100 m and at the near shoreline of the Columbia 
River, a distance of 820 m. Table 4-14 lists the parameters used in the calculations. 

Applying the values in Table 4- 14, the radiological consequences of an FSB fire are as follows: 

0 30m = 1.9 rem 
0 100m = 0.24rem 
0 Shoreline = 1.4 x 10" rem. 

4.3.1.3 Conclusions - FSB Fire. The radiological consequence of a fire in the 105-B Reactor 
FSB is less than the 10 rem at a distance of 30 m used by DOE (1992) to define threshold 
quantities. Based on this analysis, the FHC for the FSB segment of the 105-B Reactor is 
Radiological. The degree of conservatism in the FSB inventory estimate, as provided by 
UNC (1 987), is unknown. A back-calculation determined that the radionuclide concentrations 
would have to be increased by a factor of 5 before the calculated total dose to the maximally 
exposed individual would reach the 10 rem threshold at 30 m in a 24-hour period. This estimate 
bounds the possibility that higher than anticipated radionuclide concentrations may be 
discovered in the basin than those concentrations given in UNC (1987). To maintain the total 
dose below 8 rem, the basin inventory could only be increased by a factor of 4.2. If 
concentrations are greater than 4.2 times the estimate, the hazards involving the FSB will be 
reevaluated. 

4.3.2 Seismic Event 

A seismic event could result in structural failure of the reactor buildings. Within the buildings, 
the largest inventories of radioactive material are located in the FSBs and the reactor blocks. 

It is assumed that the collapse of walls and roof panels into the 105-B, 105-C, 105-DR, 105-F, 
105-KE, and 105-KW Reactors and 10543 FSB would not result in significant releases of 
radioactive material. This assumption is based on the relative nondispersability of the material at 
risk. The inventory of radioactive material associated with the 105-B, 105-C, 105-DR, 105-F, 
105-KE, and 105-KW Reactor blocks is also relatively well protected from forces related to 
structural failure of the reactor buildings. 

DOE (1 989) analyzed the accidental drop of a reactor block during transport for disposal. The 
accident postulates that a reactor block (weighing approximately 8 million kg) is dropped from a 
height of 14.5 ft with the result that I% of the graphite stack is crushed to a powder. It is 
assumed that the release of radioactive material from the reactor block drop accident 
conservatively bounds potential releases fi-om the reactor block that might occur during a seismic 
event. This assumption has been previously applied to 105-DR Reactor seismic event analyses 
(BHI 1998f). 
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4.3.2.1 Summary of Assumptions and Methods - Seismic Event. A seismic event is 
postulated to occur resulting in structural failure of the 105-KE and 105-C Reactor Buildings. 
The 105-KE Reactor was selected for analysis because its graphite stack inventory is larger than 
the 105-B, 105-C, 105-DR, 105-F or 105-KW graphite stack inventories. The 105-C Reactor 
Building was selected because of its high cobalt-60 inventory (see Tables 4-2 through 4-7). 
Additionally, the 105-C seismic analysis performed in BHI (1 996a) conservatively assumed that 
the cobalt-60 in the 105-C Reactor block was dispersible, thereby resulting in a higher receptor 
dose. 

The impact of the building collapse onto the reactor block is assumed to breach the biological 
and thermal shields and crush 1% of the graphite into a fine @e., respirable) powder. Consistent 
with the analysis documented in DOE (1989), it is assumed that 1% of the graphite powder is 
resuspended by wind. In addition to crushing a portion of the graphite, it is assumed that the 
impact similarly dislodges and turns to powder 1% of the scale built-up within the reactor 
process tubes, and that 1% of powdered scale is resuspended. 

The inventory of radionuclides in the graphite stack and process tube scale is not uniformly 
distributed. The outer edges of the reactor block were exposed to a lower neutron flux and 
consequently contain a lesser inventory relative to the center. Consistent with DOE (1989), 
a “10-to-1 peak-to-average ratio” is applied. The source term is therefore 1 .O x loe5 
(1 % x 1 % x 10%) of the graphite stack and process tube inventory. Radiological consequences 
are calculated assuming a ground-level, point source release and adverse atmospheric dispersion 
conditions based on 100-N Area joint frequency data. Table 4- 15 lists the assumptions used in 
the analysis. 

4.3.2.2 Parameters and Calculated Results - Seismic Event. The dose consequences are 
calculated from the following equation: 

Dose = t] Invi .ARF. RF . 
i 

The atmospheric dispersion factor is a function of distance from the point of release. For FHC 
calculations, radiological consequences are calculated at a distance of 30 m. For information 
purposes, consequences were also calculated at 100 m and at the near shoreline of the Columbia 
River, a distance of 590 m. Table 4-16 lists the parameters used in the calculations. 

Applying the values in Table 4-1 6, the radiological consequences of a seismic event are as 
follows: 

0 30m = 1.7 rem 
0 100m = 0.22rem 
0 Shoreline = 4.6 x rem. 

4.3.2.3 Conclusions - Seismic Event. The radiological consequence of a seismic event 
impacting the 105-KE and 105-C Reactors is less than the 10 rem criterion at a distance of 30 m 
used by DOE (1992) to define threshold quantities. Based on this analysis, the FHC for the 
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reactor block segment of the I 05-B, 105-C, 1 05-DR, 105-F, 1 O5-KE7 and 105-KW Reactors is 
Radio logical. 

4.4 HAZARD SUMMARY 

Routine and anticipated activities include S&M of the inactive reactors and ancillary facilities 
are described in Chapter 3.0. For personnel performing these activities, the principal hazards are 
exposure to residual quantities of radioactive and hazardous materials and standard industrial 
hazards. The relative risk associated with S&M activities is at an acceptably low level because 
of (1) the small quantities of radioactive and hazardous materials present in areas typically 
occupied for the performance of surveillance and maintenance activities, (2) the relatively low 
frequency at which facilities are entered for the conduct of routine activities, and (3) the 
effectiveness of BHI work control processes and safety management programs. 

The relative risk to workers, the public, and the environment from potential accidents is also at 
an acceptably low level, as evidenced by the FHC analyses presented in Section 4.3. These 
analyses conservatively calculate the consequences of extreme accident conditions, i.e., a FSB 
fire and a seismic event. The largest dose calculated for a hypothetical worker at a distance of 
30 m is 1.9 rem. The largest dose at the near shore of the Columbia River, where a member of 
the public could conceivably be located, is 0.0046 rem. These consequences are relatively low 
(e.g., they are both lower than established annual limits for workers and the public) and result in 
a FHC of Radiological. Although not specifically quantified, the frequency of either an FSB fire 
or seismic event is estimated to be low or very low such that the relative risk is acceptable. 

Based on the hazard evaluation, there are no safety class or safety-significant structures, systems, 
or components. The absence of such structures, systems, and components is consistent with an 
FHC of “Radiological.” The low relative risk of S&M activities is primarily maintained by 
passive barriers (e.g., asphalt emulsion covering the FSB walls and floor and the thermal and 
biological shields surrounding the reactor core) and BHI work control processes and safety 
management programs. 
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Isotope 

CO-60 

Table 4-1. Estimated Module 1 Radionuclide Inventory. 

Inventory (Ci) Inventory (Ci) 
(October 1,1996) (March 1,1998) 

2.89 E-05 2.40 E-05 

Sr-90 

(2-137 

4.42 E-02 4.27 E-02 

1.48 E-03 1.53 E-03 

Eu-152 

Eu-154 
Source: BHI-00831 (BHI 1996~). 

1.68 E-04 1.56 E-04 

4.25 E-05 3.79 E-05 
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Control System 
Inventory (Ci) 

Bio-Shield Total 
Inventory (Ci) Inventory (Ci) 

Graphite Stack 
Inventory (Ci) 

March 1,  March 1, 
1985 1998 

Isotope 

Thermal Shield Process Tubes 
Inventory (Ci) Inventory (Ci) 

March 1, March 1, March 1, March 1, 
1985 1998 1985 1998 

C1-36 

Ca-4 1 
4.20E+l 4.20E+1 _- -_ -_ -_ 
I .90E+2 1.90E+2 -- _- -- -- 

-- 
-- 

_ _  -- -- 4.20E+1 4.20E+1 

-- 2.00E+O 2.00E+0 1.92E+2 1.928+2 

Sr-90 

MO-93 

l.OOE+l 7.32E+0 -- _ _  2.00E-1 1.46E-1 

_ _  _- 4.00E-2 3.99E-2 _- -- 
Zr-93 

Nb-94 

-_ _- -- -- -_ -- 
3.00E-1 3.00E-1 2.00E-2 2.00E-2 -- _- 

CS-137 

EU-152 

3.00E+1 2.23E+1 _- -_ -- -- 

4.00Ei-1 2.02E+l -- _ _  1.60E+O 8.09E-1 

PU-239 

Am-241 

1 .OOE+O 1 .OOE+O -- -- -- _- 

3.00E-1 2.94E-1 -- -- _- _- 

Table 4-2. Estimated Module 2 Radionuclide Inventory for the 105-B Reactor Block Only. 

March 1, March 1, March 1, March 1, March 1, March 1, 
1985 1 1998 1 1985 1 1998 1 1985 1 1998 

H-3 I 8.30E+3 I 4.00Ei.3 I -- I -- I -- I -- 
C-14 I 4.50Ei-3 I 4.49E+3 I -- 1 -- I -- 1 -- 

Ni-59 I l.OOE+O I 1.00E+O I 7.00E+O I 7.00E+0 I 1.00E-1 I 1.00E-1 -- I -- I -- I -- 1 8.10E+0 I 8.10E+O 

l.lOE+2 I 1.99Ei-1 I -- I -- I 9.20Ei-3 I 1.67E+3 

Ni-63 I 1.80E+2 I 1.65E+2 I 8.40E-f-2 I 7.68E+2 I 1.00E+1 I 9.14E+O -- I -- I -- ] -- I 1.03E+3 I 9.41Ei-2 

-- I -- I -- I -- I 3.20E-1 I 3.20E-1 
Tc-99 I -- I -- I 2.00E-3 I 2.00E-3 I -- I -- 

Ag-108 I -- 1 -- I 3.00E-2 I -- I -- I -- 
Ba-133 I 3.20E+1 I 1.37E+1 1 -- 1 -- I -- I -- 

r -- I -- I -- I 4.16E+1 I 2.10E+1 

Eu-154 I 2.00E+1 I 6.93E+0 1 -- I -- I 1.20Ei-0 I 4.16E-I 

Source: UNI-3714, Table 7 and Table 16 (UrrC 1987). 



Table 4-3. Estimated Module 2 Radionuclide Inventory for the 105-C Reactor Block Only. 

Graphite Stack Thermal Shield Process Tubes Control System Bio-Shield Total 
Inventory (Ci) Inventory (Ci) Inventory (Ci) Inventory (Ci) Inventory (Ci) Inventory (Ci) 

March 1, March 1, March 1 ,  March 1 ,  March 1, March 1, March 1, March 1, March 1, March 1, March 1, March 1, 
1985 1998 1985 1 998 1985 1998 1985 1998 1985 1998 1985 1998 

H-3 8.9E+3 4.29E+3 8.90E+3 4.29E+3 

C-14 4.50E+3 4.49Ei.3 4.50E+3 4.49E+3 

C1-36 1.20E+1 1.20E+1 1.20E+l 1.20E+1 

Ca-4 1 1.40E+1 1.40Ei.1 4.00E+O 4.00E+O 1 .SOE+I 1.80E+l 

Ni-59 7.00E+O 7.00E+O 1.00E-1 1.00E-1 7.10E+O 7.10E+O 

CO-60 6.00Ei-1 1.08E+1 9.89Ei-3 1.78E+3 3.50E+2 6.33E+1 1.10E+2 1.98E+1 1.04Ei.4 1.87E+3 

Ni-63 2.80E+1 2.55E+l 8.40E+2 7.68Ei.2 l.OOE+I 9.13Ei0 8.78E+2 8.02E+2 

Sr-90 1.00Et-1 7.34Ei.0 2.00E-1 1.46E-1 1.02E+1 7.48E+0 

Isotope 

Mo-93 4.00E-2 3.998-2 4.00E-2 3.99E-2 

Zr-93 

Nb-94 3.00E-1 3.00E-1 2.00E-2 2.00E-2 3.208-2 3.20E-2 

Tc-99 2.00E-3 2.00E-3 2.00E-3 2.00E-3 

Ag-108 3.00E-2 2.80E-2 3.00E-2 2.80E-2 

Ba-133 
CS-137 3.00E+1 2.228+1 3.00E+1 2.22Et-1 

Eu-152 4.00E+1 2.04E+1 1.70E+O 8.70E-1 4.17Ei-1 2.11E+1 

ELI-154 2.00E+l 7.00E+O I .30E+O 4.60E-I 2.13Ei-1 7.52E+0 

-- -- -- _- -- -- -- _- 1 .OOE+O 1 .OOE+O 

------------ 

Pu-239 1 .OOE+O 1 .OOE+O 
_- -- _ _  _ _  -_ -- -- _ _  3.00E-1 2.90E-1 Am-241 3.00E-1 2.90E-1 

Source. UNI 3714, Table 7 and Table 17 (UNC 1987) 



Table 4-4. Estimated Module 2 Radionuclide Inventory for the 105-DR Reactor Block Only. 

Isotope 

H-3 

C-14 

C1-36 

Ca-4 1 

Ni-59 

CO-60 

Ni-63 

Sr-90 

Mo-93 

Zr-93 

Nb-94 

Tc-99 

Ag-108 

Ba-133 

(3-137 

Eu-152 

Eu- 154 

Pu-239 

Am-24 1 
Source: 

Graphite Stack Thermal Shield Process Tubes Control System Bio-Shield 
Inventory (Ci) Inventory (Ci) Inventory (Ci) Inventory (Ci) Inventory (Ci) 

March 1, March 1, March 1, March 1, March 1, March 1, March 1 ,  March 1, March I, March 1, 
1985 1998 1985 1998 1985 1998 1985 1998 1985 1998 
4900 2,352 -- -- _ _  _ _  _ _  -- _- -_ 
3200 3,195 

26 26 

90 90 

_ _  -- _ _  _- -_ _ _  -- _- 
_- -- -- -_ -- -- -- -* 

-_ 2 2 -_ _- -- -- -- 
_- -- _- -- 1 1 5 5 0.1 0.1 

30 5.43 4060 735 200 36.2 110 19.9 -_ -- 
95 86.8 580 530 10 9.14 
10 7.3 -_ _- 0.2 0.146 -- -- -- _- 
-- _- 0.04 0.04 

-- _ _  -- _ _  

-- -- -- -- -- -- 
-_ -_ -- -- _- -_ _- -- -- _ _  

-- -_ -- -_ -- _ _  0.3 0.3 0.02 0.02 

-- -- 0.002 0.002 

-- -_ 0.03 0 

10 4.24 -- _- 
30 22.3 _ _  
40 20.6 -_ -- 1.3 0.67 

20 7.18 _- -- 0.9 0.323 

-- -_ -- _- -- -_ 
-- -- _- -_ _- _- 
_- -- _- -- _- -- 

-- _ _  _- _- -- _ _  -- 
-- _- _- _- 
_- _- -- _- 

_- _ _  -- -- -- _- -- _ _  1 1 

0.3 0.29 -_ -_ -- _ _  -_ _ _  -- -- 
UNI-3714, Table 7 and Table 19 (UNC 1987) 

Total 
Inventory (Ci) 

4400 

685 

4900 2352 I 

797 

626 

3200 I 3195 1 

0.3 

I I 

0.29 

6.1 I 6.1 I 

0.002 0.002 +I 
41.3 21.3 
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Inventory for the 105-F. 

Reactor Block (Ci) Wall (Excluding 

March 1, March 1, March 1, March 1, 
1985 1998 1985 1998 

Area Within Shield 

Reactor Block (Ci) Isotope 

H-3 5.80E+03 2.79E+03 

C-14 3.70E+03 3.69E+03 

C1-36 3.30E+01 3.30E+01 

Ca-41 1.40E+02 1.40E+02 2.00E+00 2.00E+00 

NI-59 2.10E+00 2.10Ei-00 6.00E+00 6.00E+00 

CO-60 2.80E+02 5.06E+O1 4.98E+03 9.00E+02 

N1-63 2.00E+00 1.83E+02 6.80E+02 6.21Ei-02 

Sr-90 1.02E+O1 7.46E+00 8.22E-05 

- 

Mo-93 0.00 4.00E-02 3.99E-02 

Zr-93 0.00 
Nb-94 3.00E-01 3.00E-01 2.00E-02 2.00E-02 

Tc-99 0.00 2.00E-03 2.00E-03 

Ag-108 0.00 3.00E-02 0.00 

Ba-133 2.60E+01 1.10E+01 

Cs-137 3.OOE+O1 2.22E+01 3.5 1 E-04 

ELI-152 4.14.E+01 2.09E+01 3.8 1E-05 

Eu-154 2.1OE+Ol 7.27Ei-00 9.18E-06 

Pu-239 l.OOE+OO l.OOE+OO 

Am-241 3.00E-01 2.94E-01 
Source UNI-3714 (UNC 1987) and BHI-01151 (BHI 1998e) 

Total 
Inventory (Ci) 

March 1, March 1, 
1985 1998 

2.79E+03 

3.69E+03 

3.3 OE+O 1 

1.42E+02 

8.1 OE+OO 

9.5 1E+02 

8.04E+02 

7.46E+00 

3.99E-02 

0.00 

3.20E-01 

2.00E-03 

0.00 

1.10E+01 

2.22E+01 

2.09E+Ol 

7.27E+00 

l.OOE+OO 

2.94E-01 
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Table 4-6. Estimated Module 2 Radionuclide Inventory for the 105-KIE Reactor Block Only. 
~ 

Isotope 

~ 

Graphite Stack Thermal Shield Process Tubes Control System Bio-Shield Total 
Inventory (Ci) Inventory (Ci) Inventory (Ci) Inventory (Ci) Inventory (Ci) Inventory (Ci) 

March 1 ,  March 1, March 1, March 1, March 1, March 1, March 1, March 1, March 1, March 1, March 1, March 1, 
1985 1998 1985 1998 1985 1998 1985 1998 1985 1998 1985 1998 

Ca-41 

Ni-59 

co-60 

Ni-63 

Sr-90 

1 .OOE+O 1 .OOE+O -- -- -- -- -- -- 1.50E+1 1.50E+1 1.60E-t-1 1.60E+1 

2.20E+1 2.20E-t-1 
5.00Ei-0 9.06E-1 1.75E+4 3.17E+3 I .90E+2 3.44E+1 1.1OE+2 1.99Ei-1 -- -- 1.78E+4 3.23E+3 

2.9 1 E+3 2.66E+3 1.10E+1 1.01E+1 1.20E+3 1.lOEi-3 1.70Ei-3 1.558+3 -- -.. -- -- 
1.03E+1 7.54E+0 l.OOE+l 7.32E+0 -_ -- 3.00E-1 2.20E-1 _- -- _- -- 

_- -- 9.00E+O 9.00E+O 1.30E+1 1.30E+1 _- -- -- -_ 

MO-93 

Zr-93 

Nb-94 

Tc-99 

Ag- 108 

Ba-133 

CS-137 

- ~ ~ ~ 

Source: UNI-3714, Table 7 and Table 22 (UNC 1987). 

-- -- 6.00E-2 5.98E-2 2.00E-1 1.99E-1 -- -- _- _ _  2.60E-1 2.59E-3 

-- -_ -- -_ l.lOE+l 1.10E+1 -- -- -- -- 1.10E+l 1.1OE-t.l 

l.lOE+O 1.IOEi-0 3.00E-2 3.00E-2 6.00E-1 6.00E-1 -- -- -- -- 1.73E+O 1.73E+O 
-_ -- 3.00E-3 3.00E-3 3.00E-2 3.00E-2 -- -- -- _- 3.30E-2 3.30E-2 

-- -_ _- -_ -.. -- -_ 4.00E-2 -- _ _  _ _  4.00E-2 
1.00E+O 4.30E-1 _ _  -- -_ _ _  -- -- -_ -- 1 .OOE+O 4.30E- I 
3.OOE+l 2.23E+l _- _- _- -- _ _  -- -- -- 3.00E+l 2.23E+1 

Eu-152 

Eu-154 

Pu-239 

Am-241 

4.00E+1 2.02E+1 _- -_ 2.00E+O 1.01Ei-0 -- -_ -- _- 4.20E+1 2.12Ei-1 

2.00Ei-1 6.93E+0 _- _ _  1.60E+0 5 S4E- 1 -- -- -_ _ _  2.16Et-1 7.48Ei-0 

_ _  -- -- _- -- -- -- -- 1 .OOE+O l.OOE+O 1 .OOE+O 1 .OOE+O 
3.00E-1 2.94E-1 _- -_ -- -- -_ -- _- -_ 3.00E-1 2.94E-1 
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Inventory (Ci) 
Isotope (October 1,1996) 

CO-60 7.02E-06 

8.50E-05 

(3-137 3.63E-04 

ELI-152 4.10E-05 

ELI-154 1.03E-05 

Sr-90 

Inventory (Ci) 
(March 1,1998) 

5.83E-06 

8.22B-05 

3.5 1 E-04 

3.8 1 E-05 

9.18E-06 

Table 4-9. Estimated Fuel Storage Basin Inventory. 

Isotope 

Ni-59 

CO-60 

N1-63 

Se-79 
Kr-85 

Sr-90 

Zr-93 

Nb-94 

Tc-99 

Pd-107 

Cd-113 

CS-137 

Sm-151 

ELI-152 

ELI- 154 

Pu-23 8 

U-238 

Pu-239 

PLI-240 

Am-24 1 

Pu-24 1 
Source: UNI-3958 (UNC1986) and 

105-B FSB Estimated Inventory (Ci) 

March 1,1985 March 1,1998 
5 .OOE- 1 5.00E-1 
1.10E-i-1 1.99Ei-0 

6.00E-t 1 5.48E+1 
-_ -- 

-- -- 

1.40E+l 1.02E-t.1 
-- -- 
-- -- 
-- -- 
-- -- 
-- -- 

1.60E+1 1.19E-tl 
-- -- 

1.40E+O 7.08E-1 

4.20Ei-0 1.45E+O 

6.77E-2 7.5 OE-2 

9.00E-3 9.00E-3 

1.60E-i-O 1.60E+O 
-- -- 

5 .OOE- 1 4.90E-1 
-- -- 

UNI-3714 (UNC 1987). 
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Table 4-1 0. Radioactive Inventories of the Ancillary Facilities. (3 Pages) 

Building Name 

I16-B Reactor Exhaust Stack 

L 19-B Building 

L608-B Gas Line 
'ressure1Vacuum Seal House 

190-DR Pumphouse 

182-K Emergency Water 
Reservoir Pumphouse 

183-K Pipe Tunnels 

1720-K Administrative Office 
Building 
~ 

1 IO-KE Gas Storage Facilitv 

1 15-KE Gas Recirculation 
Building 

116-KE Reactor Exhaust Stack 

1 17-KE Exhaust Air Filter 
Building 

1 18-KE-2 Horizontal Control 
Rod Storage Cave 

Inventory (Based on Hazard Identification Tables in Appendix A) 

Minor levels of fixed contamination. No radiation levels were detected above 
background from the exterior of the stack. 
The material cannot cause harm unless the stack loses its structural integrity, and 
is insufficient to cause a significant environmental problem if released. 

None. 

Pipes leading from the oil pressure control building to the diesel tank are posted 
as a contaminated area. Any contents would be in the form of residual 
contamination. Surveys showed no direct or smearable contamination. 
The diesel oil tank is posted as a contaminated area. Any contents would be in 
the form of residual contamination. Oil samples from the diesel oil tank showed 
no hazardous constituents; the oil has since been removed. 
See estimated inventory shown in Appendix A, Table A-4. 

Contaminated tools used in D&D. Tools are wrapped in plastic and are believed 
to be only slightly contaminated. 

No radiation levels detected above background. Access to the building is not 
governed by a RWP. 

The structure is uncontaminated. 

The building is uncontaminated. Access to the building is not governed by a 
RWP . 

~~ ____ 
None. Access to the building is not governed by a RWP. 

Surface contamination on equipment, piping, and wallslfloors. Contaminated 
filter media. Radiological characterization (performed in 1976) indicated 
maximum readings of 30 Whr on the condensers in the dryer rooms. The 
average true limiting dose rate ranged from <1 mlUhr to 2 mR/hr. Smears taken 
to determine alpha contamination indicate a maximum of 15 dpd100 cm2 at the 
floor drain in the booster blower room. 

No exterior levels detected above background. Stack interior was 
decontaminated to unrestricted release levels. No alpha or beta-gamma 
contamination was detectable with portable instrumentation. Smearable and 
fixed alpha contamination <lo0 dpd100 cm2. 

Mixed fission products and plutonium present as surface contamination and 
holdup in filter media. No exterior levels detected above background. Process 
equipment (e.g., filters) is contaminated. Interior surfaces of the building have 
been coated with a sealant. Radiological characterization indicated maximum 
readings of 5 &hr for filters in B cell. The average true limiting dose rate for 
the various rooms ranged from <1 mWhr to I N h r .  The maximum smearable 
alpha and beta contamination levels, 30 dpmllO0 cm2 and 30,000 d p d l 0 0  cm2, 
respectively, were measured at the first filter frame in the B cell. The smearable 
alpha contamination averaged approximately 10 d p d l 0 0  cm2. 

Activated metal. One HCR tip is stored in the south cave. Radiation level at the 
cave entrance with the door open i s  1 mR/hr. 
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Table 4-10. Radioactive Inventories of the Ancillary Facilities. (3 Pages) 

Building Name 

150-KE Heat Recovery Station 

1 1 0-KW Gas Storage Facility 

1 15-KW Gas Recirculation 

1 16-KW Reactor Exhaust Stack 

I 117-KW Exhaust Air Filter 

118-KW-2 Horizontal Control 
Rod Storage Cave 

119-KW Exhaust Air Sample 
Building 

150-KW Heat Recovery Station 

165-KW Power Control 

Inventory (Based on Hazard Identification Tables in Appendix A) 

4rea surrounding the metal structure is designated as a contamination area due 
o underground radioactive material. The metal building provided shelter for 
ieat recovery control systems, but did not contain radioactive material. Heat 
.ecovery equipment (Le., heat exchangers, electric pump, and the associated 
$ping) was in the reactor effluent discharge flowpath, but located external to the 
milding. Heat exchangers have been removed. No data regarding 
:ontamination of remaining equipment. 

Vault is uncontaminated. 

?otential for minor amounts of fixed surface contamination in the bunker 
>ortion, which is located within a radiological buffer area. 
Documentation indicates that there are no radiation levels detected above 
Jackground in the outdoor gas storage area. 

Surface contamination on equipment, piping, and wallsifloors. Contaminated 
Filter media. Radiological characterization (performed in 1976) indicated 
maximum readings of 65 mR/hr on the condensate drainlines and turbine in the 
Y l  dryer room. The average true limiting dose rate ranged from <1 rnR/hr to 
5 mRlhr. Smears taken to determine alpha contamination indicate a maximum 
of 6,000 d p d l 0 0  cm’ on the louvered exhaust duct in the wall to the 105-KW 
Pipe Tunnel. The average value was approximately 500 dpd100 cm’. 

No exterior levels were detected above background. Stack interior was 
decontaminated to unrestricted release levels. No alpha or beta-gamma 
Gontamination was detectable with portable instrumentation. Smearable and 
fixed alpha contamination <lo0 dpd100 cm‘. 

Mixed fission products and plutonium present as surface Contamination and 
holdup in filter media. No exterior levels detected above background. Process 
equipment (e.g., filters) contaminated. Interior surfaces of the building have 
been coated with a sealant. Radiological characterization indicated maximum 
readings of 2.5 mR/hr in the inlet tunnel. The average true limiting dose rate for 
the various rooms ranged from <1 d h r  to 2 &hr. The maximum smearable 
alpha and beta contamination levels, 1,250 dpd100  cm’ and 
225,000 d p d l 0 0  cm’, respectively, were measured at inlet tunnel. The 
smearable alpha contamination averaged approximately 100 d p d l 0 0  cm’. 

Activated metal. Four HCR tips are stored in the caves. Radiation level at the 
cave entrance with the door open is 50 mR/hr. 

None. The building is uncontaminated. 

Area surrounding the metal structure is designated as a contamination area due 
to underground radioactive material. The metal building provided shelter for 
heat recovery control systems, but did not contain radioactive material. Heat 
recovery equipment (i.e., heat exchangers, electric pump, and the associated 
piping) was in the reactor effluent discharge flowpath, but located external to the 
building. Heat exchangers have been removed. No data regarding 
contamination of remaining equipment. 

Documentation indicates no radiation levels above background. 

Documentation indicates that it is uncontaminated. 
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Table 4-10. Radioactive Inventories of the Ancillary Facilities. (3 Pages) 
- 

Building Name 

18 1-KW River Pumphouse 

Inventory (Based on Hazard Identification Tables in Appendix A) 

The facility is uncontaminated. 

183-KW Filter Plant 

190-KW Process Water 
Pumphouse 
D&D = decontamination and decommissioning 
HCR =horizontal control rod 
RBA = radiological buffer area 
RWP = radiological work permit 

Documentation provides somewhat conflicting information. Generally indicates 
that no radioactive material was used or stored, but BHI (1 994) indicates the 
presence of a radiation zone. 

Documentation indicates no radiation levels above background. Access to the 
building is not governed by a RWP. 

Table 4-1 1. Nonradiological Hazardous Material Inventory of the 105 Reactor Buildings. 

Location 

Effectively throughout the 105 Reactor 
Buildings. Also potentially present in 
the ancillary buildings. Lead-based 
paint in the exhaust tunnels. 

Areas of the 105 Reactor Buildings 
containing switches and other devices. 

Various pieces of equipment located in 
all buildings. 

Effectively throughout all buildings 
(particularly the 105 Reactor 
Buildings). 

Control room, valve pit, areas 
containing light ballast, and some areas 
containing oil in the 105 Reactor 
Buildings. Also possible in ancillary 
buildings where oils accumulated. 

Hazardous Material 
Unknown quantities of lead-based paint and other lead objects (e.g., 
bricks and blankets). Various types of lead shielding in radiologically 
controlled areaisurface contamination area locations. 

~~ 

Minor quantities of chemical compounds (e.g., cleaners, solvents, and 
household brands) left over from operatiodpartial deactivation 
activities. 

Unknown quantities of mercury. 

Unknown quantities of various heavy metals. 

Unknown quantities of nonpiping asbestos insulation (including transite 
wall coverings) that may be friable if degraded or damaged. 

Unknown quantities of polychlorinated biphenyls. Potential exists to 
find small quantities of sodium dichromate in the valve pits. 
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Table 4-12. Nonradiological Hazardous Material Inventories of the 
Ancillary Facilities. (2 Pages) 

Building Name 

116-B Reactor Exhaust Stack 

- 

1 19-B Building 

1608-B Gas Line Pressure/Vacuum 
Seal House 

190-DR Pumphouse 
__ 

182-K Emergency Water Reservoir 
Pumphouse 

183-K Pipe Tunnels 

1720-K Administrative Office 
Building 

115-KE Gas Recirculation 
Building 

1 16-KE Reactor Exhaust Stack 

I 17-KE Exhaust Air Filter 
Building 

1 18-KE-2 Horizontal Control Rod 
Storage Cave 

150-KE Heat Recovery Station 

166-KE Oil Storage Facility 

1 10-KW Gas Storage Facility 

115-KW Gas Recirculation 
Building 

116-KW Reactor Exhaust Stack 

117-KW Exhaust Air Filter 
Building 

1 18-KW-2 Horizontal Control Rod 
Storage Cave 

119-KW Exhaust Air Sample 
Building 

150-KW Heat Recoverv Station 

165-KW Power Control Building 

166-KW Oil Storage Facility 

1 8 1 -KW River Pumphouse 

Inventory (Based on hazard identification tables in Appendix A) 

Based on information regarding historical operation, it is anticipated that there are no 
hazardous materials associated with the stack. 

No hazardous materials in the building. 

Mercury in thermostat, manometer containing unknown fluid, lead containing light bulb 
and lead paint, and asbestos in panels and tank gasket. 

6 mercury switches, asbestos, and 32,000 lb of silica crystalline quartz. 

Mercury in thermometers and piping, lead sheet, residual ethylene glycol liquid in pipes. 

Asbestos insulation, friable if degraded or damaged. 

The building contains asbestos, but the staff interview indicated that the building has no 
known asbestos hazards 

The potential exists for small quantities of mercury to be found in glass containers. There 
is one mercury switch. The building potentially has asbestos concerns because of piping 
and ductwork. 

Based on information regarding historical operation, it is anticipated that there are no 
hazardous materials associated with the stack. 

The building contains asbestos insulated piping for service water, compressed air, and 
instrument lines 

None The building was used for temporary storage of radioactive HCR tips 

None noted 

Available references provide no information regarding hazardous materials other than to 
indicate that it was once used for inactive (nonradioactive) waste material storage 

None Tanks are present but empty 

The building potentially has asbestos concerns because of piping and ductwork 

Based on information regarding historical operation, it is anticipated that there are no 
hazardous materials associated with the stack. 

The building contains asbestos insulated piping for service water, compressed air, and 
instrument lines. 

- 

None. The building was used for temporary storage of radioactive HCR tips. 

None. 

None noted. 

Asbestos insulation, friable if degraded or damaged. Two mercury switches and one 
manometer. Residual ethylene glycol in pipe traps, and underground glycol tanks of 
unknown status. Two 5-gal buckets of sodium hypochlorite. 

Available references provide no data regarding hazardous materials. - 
Documentation indicates that there are no hazardous materials associated with this 
facility. 
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1 

2 

Table 4-12. Nonradiological Hazardous Material Inventories of the 
Ancillary Facilities. (2 Pages) 

105-B Reactor FSB inventories are bounding 

Wood planking ignites and burns 

183-KW Filter Plant 

3 

4 

190-KW Process Water 
Pumphouse 

Asphalt fixative on basin walls and floor burns 

Radioactive material in FSB transfer pits does not significantly contribute to release 

Inventory (Based on hazard identification tables in Appendix A) 

- 

5 

6 

Friable asbestos in piping located adjacent to southeast corner of building. Asbestos 
insulation, friable if degraded or damaged. Staff interview indicated that all of the 
residual chemicals have been removed from the building. 

Fire does not spread to reactor block 

Radioactive material on basin walls and floor present as a loose, nonreactive powder 

Asbestos insulation, friable if degraded or damaged; 95% of facility insulation in good 
condition. Mercury switches and ethylene glycol residual in pipes. Staff interview 
indicated that all of the residual chemicals have been removed from the building. 

8 

9 

Table 4-13. Assumptions Used in Fuel Storage Basin 
Final Hazard Classification Evaluation. 

Respirable release fraction is 6E-5 

Ground-level, point source release model 

Assumption 
Number 

10 

11 

Assumption 

No building wake dilution 

100-B Area joint frequency data similar to 100-N Area 

I -  I I 

- 

12 Contaminated air and smoke is not restricted by the FSB walls and roof 

I 7 I Activity on basin walls and floor equal to 20% of basin sediment activity I 
I I I 
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Parameter 

Inv, 

Table 4-14. Parameters Used in Fuel Storage Basin Dose Calculations. 

Value 

See BHI-0098 1, Rev. 4 (BHI 2002a) 

Assumption 
Number 

I ARF I6E-03 I 

Assumption 

I - R F  

2 

3 

I 1E-2 

105-ICE and 105-C Reactor block inventories are bounding 

Impact of heavy loads (i.e., collapsing structure) on reactor block bounded by DOE (1989) 

5.79E-01 at 30 m 
7.32E-02 at 100 m 
4.45E-04 at 820 m 

4 

~ BR 13.33E-04 

transport drop accident analysis 

1 % of graphite and process tube scale crushed to respirable powder 

DCF, I See BHI-00981, Rev. 4 (BHI 2002a) 
ARF = airborne release factor 

5 

6 

BR =breathing rate 
DCFl = dose conversion factor for isotope i 
INVl = inventory of isotope i involved in the accident (Ci) 
RF = respirable fraction X/Q = atmospheric dispersion factor (s/m3) 

1% of graphite powder and powdered scale resuspended by wind action 

10% factor applied to radionuclide inventory to account for nonuniform neutron flux 

Table 4-15. Assumptions Used in Seismic Event Final Hazard Classification Evaluation, 

7 

8 

Ground-level, point source release model 

No building wake dilution 

I 1 I No significant contribution from fuel storage basin inventories I 

~ 

9 100-ICE Area joint frequency data similar to 100-N Area 

Surplus Reactor Auditable Safety Analysis 
August 2004 4-34 



BHI-0 1 172 
Hazard Analysis Rev. 3 

Table 4-16. Parameters Used in Seismic Event 
Dose Calculations. 

Parameter 

I BR 

DCFI 

ARF = airborne release factor 
BR = breathing rate 

Value 

See BHI-0098 1, Rev. 4 (BHI 2002a) 

1E-05 

1 

5.79E-01 at 30 m 
7.32E-02 at 100 m 
1 S2E-03 at 590 m 
3.33E-04 

See BHI-00981, Rev. 4 (BHI 2002a) 

- 
DCF, = dose conversion factor for isotope i 
INVl = inventory of isotope i involved in the accident (Ci) 
RF = respirable fraction 
X/Q = atmospheric dispersion factor (s/m3) 
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5.0 CONTROL AND COMMITMENTS 

5.1 SPECIAL CONTROLS 

To ensure that the FHC of Radiological remains valid, no activities will be conducted that 
require penetrating the steel outer shell/gas seal of the reactor blocks. Water and gas piping 
may be cut and capped if (1) an AHA is performed, (2) a hot work permit is in place, and 
(3) radiological control requirements are met. The potential flammability of the Masonite in the 
biological shield at the 105-B, 105-C, 1 05-DR, and 105-F Reactors will be considered while 
preparing the required permitting, and pathways for heat and burning will be addressed. 

5.2 PROJECT-SPECIFIC CONTROLS 

5.2.1 Occupational Safety Controls 

Operations perfonned during the S&M of the inactive reactors and ancillary facilities that 
potentially involve significant nonradiological hazards include the following: 

0 Removal of asbestos 
0 Removal of lead paint 
0 

0 

Removal of PCBs from existing equipment 
Removal of lead and mercury containing items. 

These activities are controlled with established BHI procedures and through the work control 
process. Specifically, the following are applicable: (1) asbestos removal (BHI-FS-0 1 , 
Section 8.1); (2) lead paint removal (BHI-SH-02, Section 4.2.2, Volume 3); (3) removal of PCBs 
from existing equipment (health and safety plan and AHA); and (4) removal of lead- and 
mercury-containing items (BHI-SH-02, Section 4.2.2). 

5.2.2 Management of Change 

All proposed changes and discovered conditions are subjected to a prescreening in accordance 
with BHI-DE-01, EDPI 4.40-01. If the prescreening is negative, then the proposed change may 
be implemented on contractor authority without further action. An affirmative response to any 
prescreening question requires completion of a screening evaluation in accordance with 
EDPI 4.40-01. 

5.3 PROGRAMMATIC CONTROLS 

The programmatic controls, as described in the following subsections, were determined to be 
necessary to control the hazards identified in Section 4.2. 
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5.3.1 Conduct of Operations 

Conduct of operations is imposed to ensure that the work that is performed is controlled and 
organized, that all aspects of work activities have been considered, and that the necessary 
documentation is maintained. 

Conduct of operations for S&M activities is addressed by the ERC Conduct of Operations 
Graded Approach Applicability Matrix. This matrix identifies the applicable elements of 
DOE Order 5480.19, for S&M activities, and the implementing documents for these activities. 
This graded approach to conduct of operations has been approved by RL. Changes to the ERC 
Conduct of Operations Program and matrix will occur, subject to appropriate DOE review and 
approval, and do not require evaluation to this document. 

Conduct of operations strongly emphasizes technical competency, workplace discipline, and 
personal accountability to ensure all activities are performed safely and effectively. All planning 
for S&M activities shall include appropriate safety analyses to identify the potential safety and 
health risks associated with the activities and the means to control them. 

Conduct of operations requires workers to be alert and aware of the conditions affecting the job 
site. Workers performing field activities are required to be notified of changes to the facility 
and/or work area status and of any abnormalities or difficulties encountered in the work area. 
Similarly, workers are required to notify the appropriate personnel of any unexpected conditions 
encountered in the work area. 

5.3.2 Work Controls 

In accordance with BHI-FS-01, one of three work processes is used to schedule and control 
S&M work (for nonemergency conditions) at the 100 Areas inactive reactors: (1) routine work, 
(2) SMWR, and (3) DWR. The process used is dependent on the work to be accomplished. 

Routine work is defined as any fieldwork that is included on the routine work list, which is 
provided as an attachment to BHI-FS-0 1. Routine work tasks are repetitive, familiar, and have a 
low potential risk of exposing workers to unusual hazards. Examples of routine work include 
relamping, removal of surplus equipment, and minor electrical work (220 V or less). Routine 
work does not require a work package unless it has the potential to defeat or compromise special 
controls in effect from other activities. The process of identifying, planning, and accomplishing 
routine work is conducted using a graded approach commensurate with the complexity and 
hazards of the specific task. 

A SMWR is a request that initiates the performance of scheduled maintenance work (including 
routine surveillance) or preventive maintenance. The SMWR uses TIS to direct established, 
fixed-cycle maintenance activities (e.g., facility surveillance and inspecting emergency lights). 
Safety and health hazards potentially encountered while performing scheduled maintenance 
work, along with applicable controls, are addressed in the TIS. If hazards are not addressed 
within the TI, the TI is revised or a DWR is initiated. The process of identifying, planning, and 
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accomplishing scheduled maintenance work is conducted using a graded approach 
commensurate with the complexity and hazards of the specific task. 

A DWR for the S&M activities at the inactive reactors is any work request other than routine 
work or scheduled maintenance. Thus, a DWR is required if the work is not covered by the 
routine work list or the SMWR. The DWR defines the workscope and work package contents 
and contains provisions for appropriate approvals and releases. For demand work, members of 
appropriate work organizations (e.g., Radiological Controls, Safety and Health, Crafts, Project 
Engineering) participate in a job walkdown to provide input for work package preparation. 
Assessments are made regarding the work scope, materials needed, radiological conditions, 
safety hazards, and waste streams are identified. 

As part of DWR development, additional written safety documentation is required to meet the 
requirements for a site safety and health plan, as specified in 29 CFR 1910.120 and DOE 
Order 5480.9A. The decision logic regarding the required safety documentation for a specific 
work activity is given in BHI-SH-02. Dependent on the work activity, a SS HASP or an AHA 
would be prepared. The preparation, review, and approval processes for both the SS HASP and 
AHA are given in BHI-SH-02. Safety and Health review and approval is required for each 
document. 

Work packages are a compilation of the documents required to implement the work request. The 
work package includes documents or references such as TIS, safety and protective requirements, 
procedures, permits, and the approvals necessary to accomplish a work activity. The packages 
are reviewed and approved, per the requirements of BHI-FS-0 1 by appropriate functional groups 
(e.g., Field Engineering, Safety and Health, and Radiological Control) to ensure that the 
requirements and documentation are appropriate for the work to be performed. The review of 
work packages includes an evaluation under the MOC process to determine the proper approval 
authority for the activity. 

After review and approval, the work package is issued and the work is performed as it is 
identified in the work package. The work is documented as required. The work package is then 
reviewed for completeness and data accumulation. If it is determined to be acceptable, the work 
package is dispositioned in accordance with BHI-FS-01. If the work package is not acceptable 
because of a deficiency, a DR is prepared in accordance with BHI-FS-01 . Disposition of the DR 
requires the involvement of Field Engineering and Design Engineering and must be completed 
before closing the work package. Should the disposition of the DR result in a revision to the 
work package, the revised work package will initiate the MOC process to evaluate the impact of 
the discovered deficiency to this ASA. Changes to BHI-FS-01 will not require review against 
this ASA. 

5.3.3 Radiological Protection Program Controls 

The radiological controls and protection program is defined in DOE-approved programs and 
BHI-approved procedures BHI-SH-02 (Vols. 1 and 2), BHI-SH-04, and BHI-SH-01. The 
program implements the ERC policy to reduce safety and health risks to levels that are ALARA 
and ensures that workers are adequately protected. Appropriate dosimetry, radiological work 
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permits, personnel protective equipment, ALARA planning, periodic surveys, and radiological 
control technician support are provided. 

The standard BHI controls for work in radiological areas are sufficient to control the inactive 
reactors S&M activities. These controls provide for the preparation (in accordance with 
BHI-SH-04 and BHI-SH-02) and use of RWPs that inform workers of the minimum 
requirements to safely perform radiological work. The RWPs identify the expected radiological 
conditions of an activity and specify controls and precautions pertinent to the activity. Issuance 
of a RWP requires a radiological survey to determine the radiological conditions of the work 
area. In addition, all work in radiological areas is periodically or continuously supported by a 
radiological control technician. 

All work in radiological areas is evaluated to determine ALARA planning requirements. The 
ALARA planning process will identify shielding requirements, contamination control 
requirements (including local ventilation controls), radiation monitoring requirements, and other 
radiation control requirements for the individual tasks performed during the S&M of the inactive 
reactors. 

The Radiological Protection Program implements the requirements of 10 CFR 835 and has been 
approved by DOE. Changes to the ERC Radiological Protection Program will occur, but review 
and approval of such changes does not require review of this document. 

5.3.4 Worker Health and Safety Controls 

The ERC Health and Safety Program is composed of the following 10 elements: radiation 
protection, industrial safety, industrial hygiene, nuclear safety, fire protection, occupational 
health, hazardous waste operations, safety and health, emergency management, and ALARA. 
All of these elements protect the health and safety of the worker, but the elements of particular 
importance for the majority of S&M activities are radiation protection, industrial safety, and 
industrial hygiene. Radiation protection was discussed in the preceding section. BHI-SH-0 1 
defines the Industrial Safety Program. Important elements of industrial safety for S&M activities 
include electrical, lockout/tagout, and vehicle safety. BHI-SH-0 1 defines the Industrial Hygiene 
Program and other related programs. Industrial hygiene protects workers by anticipating, 
recognizing, evaluating, and controlling chemical, biological, physical, and other environmental 
factors potentially detrimental to worker health. Important elements of industrial hygiene for 
S&M activities include hazard communication, asbestos control, confined space, respiratory 
protection, temperature extremes, and lead control. 

Implementing procedures have been developed for each element of the Health and Safety 
Program. These procedures define the scope, applicability, management, employee involvement, 
worksite analysis, hazard prevention and control, and training requirements associated with the 
work to be performed. Review and approval of changes to the ERC Health and Safety Program 
do not require evaluation to this document. 
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5.3.5 Training Requirements 

Personnel are trained and qualified to perform their assigned duties based on job-specific 
requirements. Training requirements ensure that personnel are properly instructed to work safely 
in and around radiological areas, and to maintain their radiation exposure and the exposure of 
others ALARA. Personnel performing special processes must be qualified according to the 
appropriate codes and standards. Qualifications are established by management. 
Facility-specific training on hazards associated with the facility is also provided for S&M 
workers. Special briefings (e.g., pre-job briefings and POD meetings) are conducted when new 
hazards are encountered or existing hazards are changing. 

Procedures define responsibilities and methods to establish training requirements, course work, 
individual training plans, and training records. The depth of training in any discipline will be 
commensurate with the potential hazards associated with the work and the knowledge required to 
complete the work. 

5.3.6 Maintenance Requirements 

Only four systems currently require routine maintenance within the inactive reactor facilities: 
(1) the emergency lights for the 105-B Reactor Building, (2) the fire extinguishers located within 
the 105-B Reactor Building, (3) the ventilation system, and (4) the electric heaters. Should 
specific repairs be required as a result of a discovery of an off-normal condition during a routine 
surveillance, demand work packages may be prepared if the activity does not fall under the 
criteria of routine work in accordance with BHI-FS-01. 

5.3.7 Configuration Control 

Established configuratiodchange control processes ensure that proposed changes are reviewed in 
relation to the specified commitments. If a breach of these commitments is discovered, work 
ceases to allow stabilization and recovery actions to be identified and implemented, as 
appropriate. BHI off-noma1 event procedures describe the reporting process and protocol 
applicable to such a discovery. BHI-DE-01 (EDPI 4.40-01) defines the MOC process and 
requirements for facilities with a FHC of less than nuclear (e.g., Radiological). Changes to 
BHI DE-01 will not be required to be reviewed against this ASA. 

5.3.8 Quality Assurance 

The ERC Quality Program is described in BHI-QA-01, Parts I, 11, and 111. Part I consolidates the 
quality program requirements of the BHI-DOE Prime Contract and applicable regulations and 
DOE orders; Part I1 describes how the quality program requirements are implemented through a 
system of manuals and procedures, and Part 111 describes how the ERC Quality Program will be 
implemented for nuclear workscopes. BHI-QA-01 has been reviewed and approved by DOE as 
meeting the requirements of DOE Order 5700.6C, Quality Assurance. 
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5.3.9 Emergency Preparedness 

The Emergency Management Plan (EMP) for ERC complies with and implements the 
requirements of DOE-RL (1 996) and applicable DOE orders. The EMP establishes a 
coordinated emergency response organization (ERO) capable of planning for, responding to, and 
recovering from industrial, security, or hazardous material incidents. 

The EMP ensures these activities are integrated with similar activities of other Hanford Site 
contractors; RL; and relevant local, tribal, state, and Federal agencies. The EMP provides for 
organizational control of emergencies; training; emergency preparedness drills, assessment, and 
classification; preparation of emergency procedures, plans, and guides; and post-accident reentry 
and recovery. 

The EMP defines the ERO that has responsibility for managing emergency incidents affecting 
ERC facilities and for providing as-needed emergency response assistance elsewhere on the 
Hanford Site. The ERC ERO provides representatives and support to the Hanford Site ERO and 
Emergency Operation Center. 
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APPENDIX A 

PRELIMINARY HAZARDS ANALYSIS 

A.l INTRODUCTION 

This appendix documents the preliminary hazards analysis conducted in support of the 100 Area 
surplus reactors. The hazards analysis consists of two parts: a hazard identification (Section 3.0) 
and a hazard evaluation (Section 4.0). 

The scope of this analysis includes the 105-B, 105-C, 105-DR, 105-F, 105-KEi, and 105-KW 
Reactor Buildings and ancillary facilities described below. The 105-KE and 105-KW fuel 
storage basins (FSBs) are excluded from the scope of this analysis. 

A.2 FACILITY SUMMARY DESCRIPTIONS 

A.2.1 Reactor Buildings 

The 105-B, 105-C, 105-DR, 105-F, 105-KE, and 105-KW Reactor Buildings are very similar in 
design. For hazards analysis purposes, the buildings have been divided into four areas: 
module 1, module 2, the reactor blocks, and the FSBs. The locations of the reactor buildings and 
ancillary facilities are given in Figures 2-2,2-8,2-9, and 2-10. Figures 2-3,2-11, and 2-12 show 
the layout of the reactor building and designate the module 1, module 2, reactor block, and FSB 
areas. 

Module 1. Module 1 provided support areas during the former reactor operations. These areas 
included office areas, change rooms, ventilation equipment areas, and other infrastructure 
support. The retired support areas are free of reactor process areas, except for the outer rod 
room. The 105-C, 105-DR, and 105-F support areas have been removed as part of the interim 
safe storage (ISS) activities. 

Module 2. Module 2 is the area inside the shield walls, excluding the reactor block. Module 2 
includes such areas as the front-face work area, inner rod room, discharge area, sample room, 
C and D elevators, elevator machinery room, electrical equipment rooms, ball room, process 
radiation monitoring, gas instrument room, tunnels, laboratory, and tool dolly. 

Reactor block. The reactor building consists of a graphite moderator stack encased in an 
overlapping cast-iron thermal shielding; a welded biological shield consisting of alternating 
layers of Masonite@ and steel on the four sides (excluding the bottom of the stack); and an 
unwelded, stair-step labyrinth seal shield on top. The 105-KE and 105-KW Reactor biological 

Masonite is a registered trademark of the Masonite International Corporation, Tampa, Florida. @ 
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shields are instead made of heavy aggregate concrete. The entire block rests on a concrete 
foundation. The main components of the block, shown in Figure 2-5, are as follows: 

The reactor moderator stack (an assembly of graphite blocks cored to provide channels for 
the process tubes, horizontal control rods [HCRs], and other equipment) 

The aluminum and Zircaloy-2 process tubes that held the uranium metal fuel elements and 
provided channels for cooling water 

HCRs, gun barrels, monitoring equipment, experimental test holes, etc. 

The thermal and biological shields 

A welded steel-plate box that encloses the biological shield and served to confine the gas 
atmosphere within the reactor. 

Entry into the reactor block is excluded from current surveillance and maintenance (S&M) 
activities, 

Fuel storage basins. The FSB served as an underwater collection, storage, and transfer facility 
for the irradiated fuel elements discharged from the reactor. The FSB complex consists of a fuel 
element pickup area, storage area, and transfer area. The 105-B FSB has been drained and 
cleared of debris, and a fixative has been applied to radiologically contaminated surfaces. The 
removed sludge was placed in the transfer pit, where it remains covered by a layer of sand and a 
wood deck. Part of the 105-C and 105-DR FSB was removed as part of the ISS activities. The 
remainder of the facility was covered with soil. The 105-F FSB was demolished and removed 
during the decontamination and decommissioning (D&D) efforts associated with the ISS Project. 
The 105-KE and 105-KW FSBs are not included in this analysis. 

A.2.2 Ancillary Facilities 

116-B Reactor Exhaust Stack. The stack was used to discharge ventilation air 200 ft above 
grade from the 105-B Reactor Building. The stack has been isolated from sources of potential 
contamination within the reactor building. 

119-B Building. The unlabeled 1 19-B Building was used as a storage building and should not 
be confused with the 1 19-B Exhaust Sampling Enclosure. A 1 19-B Exhaust Sampling Enclosure 
did exist, but is not within the scope of this auditable safety analysis (ASA). The unlabeled 
119-B Building was used as a storage building. The building is now empty. 

1608-B Gas Line PressureNacuum Seal House. (Effluent waste water pumping station 
designation number was used because 105-B Reactor facility did not have a lift station building.) 
The building contained the apparatus to provide a gas line pressure vacuum for the 
105-B Reactor gas system. The facility is no longer used. 
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190-DR Pumphouse. The pumphouse was used to supply treated water to the reactor for 
cooling and to other equipment requiring cooling water. The building is currently used for 
warehouse purposes, and includes a radioactive materials area (RMA) for tools used in D&D. 

110-KE Gas Storage Facility. The facility was the gas-receiving and storage area for the 
1 15-ICE Gas Recirculation Building reactor graphite media (cooling) gas. The facility consisted 
of a number of high-pressure helium tanks contained within a bunker (an attached structure to 
the 1 15-JSE Building) and four large-diameter outdoor tanks used for carbon dioxide storage. 

110-KW Gas Storage Facility. The facility was the gas-receiving and storage area for the 
1 15-KW Gas Recirculation Building reactor graphite media (cooling) gas. The facility consisted 
of a number of high-pressure helium tanks contained within a bunker (an attached structure to 
the 115-KW Building) and four large-diameter outdoor tanks used for carbon dioxide storage. 

115-KE Gas Recirculation Building. The 11 5-KE Gas Recirculation Building housed 
gas-circulating pumps and associated equipment for the 105-JSE Reactor gas coolant system. 
The building still contains gas dryer towers, heaters/coolers, condensers, filters, pumps, silica gel 
drying beds, heating and ventilation systems, piping, and ductwork. 

115-KW Gas Recirculation Building. The 1 15-KW Gas Recirculation Building housed 
gas-circulating pumps and associated equipment for the 105-KW Reactor gas coolant system. 
The building still contains gas dryer towers, heaters/coolers, condensers, filters, pumps, silica gel 
drying beds, heating and ventilation systems, piping, and ductwork. 

116-KE Reactor Exhaust Stack. The 116-KE Reactor Exhaust Stack discharged ventilation air 
from the 105-KE Reactor Building, 91.4 m above grade. In 1982, the stack was decontaminated 
to a level less than detectable by portable survey instruments, the height was reduced, and the 
clean rubble was placed inside the remaining portion of the stack. The stack has been isolated 
from sources of potential contamination within the reactor building. 

116-KW Reactor Exhaust Stack. The 116-KW Reactor Exhaust Stack discharged ventilation 
air from the 105-KW Reactor Building, 91.4 m above grade. In 1982, the stack was 
decontaminated to a level less than detectable by portable survey instruments, the height was 
reduced, and the clean rubble was placed inside the remaining portion of the stack. The stack 
has been isolated from sources of potential contamination within the reactor building. 

117-KE Exhaust Air Filter Building. The 117-KE Exhaust Air Filter Building filtered 
ventilation air exhausted from the confinement zone of the 105-KE Reactor Building before 
discharge to the atmosphere through the 1 16-KE Reactor Exhaust Stack. The interior surfaces of 
the building have been coated with polyvinyl (Ply-On) to facilitate decontamination. 

11 7-KW Exhaust Air Filter Building. The 1 17-KW Exhaust Air Filter Building filtered 
ventilation air exhausted from the confinement zone of the 105-JSW Reactor Building before 
discharge to the atmosphere through the 1 16-KW Reactor Exhaust Stack. The interior surfaces 
of the building were coated with polyvinyl (Ply-On) to facilitate decontamination. 
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118-KE-2 horizontal control rod storage cave. The 118-JSE-2 horizontal control rod storage 
cave was used to temporarily store radioactive HCR tips to allow for radioactive decay pending 
subsequent disposal. The structure is a reinforced concrete bunker covered with an overlay of 
dirt and gravel. The structure currently contains one HCR tip. 

118-KW-2 horizontal control rod storage cave. The 1 18-KW-2 horizontal control rod storage 
cave was used to temporarily store radioactive HCR tips to allow for radioactive decay pending 
subsequent disposal. The structure is a reinforced concrete bunker covered with an overlay of 
dirt and gravel. The structure currently contains four HCR tips. 

119-KW Exhaust Air Sample Building. The 119-KW Exhaust Air Sample Building housed 
instrumentation used to continuously monitor exhaust air from the 105-KW Reactor Building for 
radionuclides. The building is located over the ventilation exhaust ducts leading to the 
1 17-KW Exhaust Air Filter Building. 

150-KE Heat Recovery Station. The 150-KE Heat Recovery Station consists of a small, 
prefabricated metal control building and an outdoor area that contained the motor, heat 
exchangers, and associated piping used to recover heat from the effluent discharge of the 
105-JSE Reactor Building. 

150-KW Heat Recovery Station. The 150-KW Heat Recovery Station consists of a small, 
prefabricated metal control building and an outdoor area that contained the motor, heat 
exchangers, and associated piping used to recover heat from the effluent discharge of the 
105-KW Reactor Building. 

165-KW Power Control Building. The 165-KW Power Control Building provided housing for 
the power house, control room, valve pit, and electrical switchgear for the water supply system. 
The majority of the building is not currently being used. The switchgear room of 
165-KW Building is being used in support of the Spent Fuels Program (SFP) K Basins 
operations and is not within the scope o f  this ASA. 

166-KE Oil Storage Facility. The 166-KE Oil Storage Facility was used to store oil for the 
165-KE Power Control Building boilers from 1955 to 1971 and was subsequently used to store 
Bunker C fuel oil for the 100-N Area from 1981 to 1985. The facility has two underground 
reinforced-concrete storage bunkers that have been drained and retired, but approximately 
2,000 gal of oil remains in the form of a heel. 

166-KW Oil Storage Facility. The 166-KW Oil Storage Facility was used to store Bunker C 
fuel oil. The facility has two underground reinforced-concrete storage bunkers that have been 
drained and retired, but approximately 2,000 gal of oil remains in the form of a heel. 

1720-K Administrative Office Building. The 1720-K Administrative Office Building 
originally provided facilities for the Hanford Security Patrol, duplicating, and mail operations. 
The building was subsequently used to provide office facilities for 100 Areas decommissioning 
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operations and engineering to support the decommissioning programs. The building is 
unoccupied. 

181-KW River Pumphouse. The 181-KW River Pumphouse was used to transfer raw 
Columbia River water from the river to the 183-KW Filter Plant. 

182-K Emergency Water Reservoir Pumphouse. The 182-K Emergency Water Reservoir 
Pumphouse houses diesel engine-driven pumps and associated equipment used for emergency 
reactor cooling. Water could be pumped from either the 105-KE or 105-KW clearwells to either 
the 105-lW or 105-KW Reactor Buildings if emergency cooling was required. The building is 
no longer in use, but remains energized. The underground diesel oil storage tanks located 
adjacent to the building were drained and removed. A tank in the building still contains 250 to 
300 gal of lube oil. 

183-K Pipe Tunnels. The 183-K Pipe Tunnels are below-grade tunnels housing the pipelines 
that carried effluent water from the 183-KE and 183-KW Filter Plants to the 190-KE and 
190-KW Process Water Pumphouse Buildings. The tunnels contain metal walkways and the 
piping associated with the water delivery system between the filter plants and the pumphouses. 

183-KW (Process Water) Filter Plant. The 183-KW Filter Plant provided water treatment for 
the 100-K Area by filtering and chemically treating Columbia River water. The filter plant 
consists of a head house, chlorine storage facility, a flocculation and subsidence basin, a filter 
area, and underground storage tanks. The chlorine storage facility (designated as 183.1 KW 
Chlorine Vault) is not addressed by this ASA. The facility it is used by the SFP to temporarily 
store spent ion exchange columns used by K Basin operations to remove cesium-137 from the 
water in the 105-EX and 105-KW FSBs. 

190-KW Process Water Pumphouse. The 190-KW Process Water Pumphouse houses process 
and service water pumps and ventilation equipment. The facility supplied treated water to the 
105-KW Reactor Building for cooling and to other equipment requiring cooling water. The 
building is no longer used to supply treated water. The building is currently used to store some 
electrical/mechanical equipment. The south and east bays are used by the SFP for K Basin 
equipment staging and are not covered by this ASA. The building is currently energized. 

A.3 PRELIMINARY HAZARDS IDENTIFICATION 

The hazardous materials associated with the inactive reactors and their ancillary facilities, and 
the energy sources capable of interacting with the materials, were identified by (1) researching 
potentially relevant documentation, (2) interviewing personnel familiar with the historic 
operations and current status of the buildings and structures, (3) performing walkdowns of 
several facilities, (4) conducting a hazards workshop involving personnel from different 
disciplines, and (5) using engineering judgment. This infomation was used to obtain historic 
operations information, S&M information, inventory data, and information regarding the current 
status of structures and equipment. Bechtel Hanford, Inc. (BHI) and U.S. Department of Energy, 
Richland Operations Office (RL) personnel assisted in the hazard identification process by 
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providing information on features and hazards requiring inclusion, defining the level of detail 
appropriate for the facilities and the long-term S&M mission, and reviewing interim hazard 
identification documentation. 

The preliminary hazard identification is documented in Tables A-1 through A-32. These tables 
have six columns. The column headings and content are described below. 

Column 1. Hazard Tvpe 

This column identifies the type of hazard investigated. Hazard types investigated include: 
radioactive material, direct radiation, fissile material, hazardous material (ie., toxic, 
carcinogenic), biohazards, asphyxiant, flammable/combustible material, reactive material, 
explosive material, electrical energy, thermal energy, kinetic energy, and high pressure. 

Column 2. Location 

This column identifies the location investigated for the presence of the hazard type. Because 
the 105 Reactor Buildings are relatively large, they are subdivided into specific areas 
(e.g., module 1, module 2, FSB, and reactor block) for hazards identification purposes. Refer 
to the facility descriptions for detailed information. 

Column 3. Form 

This column specifies the form of the hazard type. Note that this column is not intended to 
provide a detailed identification of the chemical (e.g., oxide) or physical (e.g., crystalline) 
form of the hazard type. Such detail is not considered at the hazard identification stage of a 
safety analysis. 

Column 4. Quantity 

This column quantifies the form of the hazard type. Measured values are presented when 
relevant and available. 

Column 5. Remarks 

This column presents information that provides for a better understanding of the hazard type, 
location, form, and quantity. 

Column 6. References 

This column lists the information sources used to identify the location, form, and quantity of 
a given hazard type. 
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A.4 PRELIMINARY HAZARDS EVALUATION 

The hazards identification, which considered all of the buildings and structures contained within 
the scope of the ASA, was used to determine which facilities required hazard evaluation. 
Specifically, those facilities identified as containing insignificant or no radioactivehazardous 
materials and/or judged to present only standard industrial or occupational hazards were 
eliminated from further evaluation. Application of these criteria allowed the following facilities 
to be dismissed from further consideration: 

0 116-B Reactor Exhaust Stack 
0 119-B Building 
0 

0 190-DR Pumphouse 
0 105-KW Process Water Tunnel 
0 

0 183-K Pipe Tunnels 
0 1720-K Administrative Office Building 
0 

0 

0 

0 

0 

0 

0 183-KW Filter Plant 
0 190-KW Process Water Pumphouse. 

1608-B Gas Line PressureNacuum Seal House 

182-K Emergency Water Reservoir Pumphouse 

1 10-ISE and 1 10-KW Gas Storage Facilities 
1 16-ISE and 1 16-KW Reactor Exhaust Stacks 
1 18-ISE-2 and 1 18-KW-2 Horizontal Control Rod Storage Caves 
150-KE and 150-KW Heat Recovery Stations 
119-KW Exhaust Air Sample Building 
18 1 -KW River Pumphouse 

The rest of the facilities required additional evaluation based on the hazards identification results. 

The preliminary hazards evaluation is documented in Tables A-33 through A-45. These tables 
have 10 columns. The column headings and content are described below. 

Column 1. Item 

This column sequentially numbers the table rows for ease of reference. 

Column 2. Potential Event 

This column identifies an event (e.g., fire) that, if it were to occur, could result in negative 
consequences to workers, the public, or the environment. 
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Column 3. Location 

This column identifies the building (e.g., 105-B Reactor Building) or a specific location 
within a building (e.g., module 1) impacted by the potential event. Refer to the facility 
descriptions for detailed information. 

Column 4. Hazard Type 

This column identifies the type of hazard (e.g., radioactive material) that could negatively 
impact workers, the public, or the environment. Column entries are selected from 
Tables A- 1 through A-32, Facility Hazards Identification, as appropriate. 

Column 5 .  Event and Possible Causes 

This column describes the impact of the event at the location being evaluated and identifies 
possible causes. For example, a loss of electrical power caused by equipment failure can 
result in a loss of negative pressure differential and lead to the migration of contamination. 

Column 6. SSCs 

This column identifies structures, systems, and components (e.g., building structure) that 
potentially serve a preventive or mitigative function. 

Column 7. Administrative 

This column identifies administrative features (e.g., emergency procedures) that potentially 
serve a preventive or mitigative function. 

Column 8. ““c” 

This column identifies the consequence ranking assigned to the event (see following 
discussion). 

Column 9. “L” 

This column identifies the likelihood ranking assigned to the event (see following 
discussion). 

Column 10. Detailed Hazards Eval. 

This column identifies (e.g., yesho) if the event has been selected for detailed evaluation. If 
an event is not selected, the rationale is provided. 

Columns 8 and 9 present the consequence and likelihood rankings for a given event. There are 
four consequence ranks, as defined below: 
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Consequence Rank I - Catastrophic 

This is the highest consequence rank assigned in the hazards analysis. Included are 
events that can cause death to individuals fiom any means, including exposure to 
radioactive or hazardous materials. No differentiation is made between onsite and offsite 
individuals. 

Consequence Rank I1 - Severe 

This consequence rank encompasses events that could produce severe injury, significant 
lost work time, or long-term disability. This rank refers to acute consequences, implying 
radioactive or toxic material exposure must be severe and occur in a relatively short time. 
For example, radiation doses on the order of 200 rem result in severe debilitating effects 
that would be considered acute as well as severe. Similarly, contact with hazardous 
materials, such as acids and bases, could produce severe, acute injury. As was the case 
for rank I, no differentiation is made between onsite and offsite individuals. 

Consequence Rank I11 - Unplanned Releases 

This consequence rank is assigned to events that could release radioactive or hazardous 
material outside the facility, but would not result in catastrophic or severe impacts. This 
rank encompasses impacts to onsite and offsite individuals as well as insults to the 
environment. Consequence rank 111 is further divided into three subranks: (I) releases 
resulting in significant environmental contamination, (2) releases resulting in minor 
environmental contamination, and (3) releases resulting in insignificant environmental 
contamination that may or may not exceed regulatory guidelines. 

Consequence Rank IV - Minor 

This consequence rank is assigned to events that result in minor injury, but no release 
outside the facility. While many events that would receive this designation are screened 
out of the hazardous analysis, some may be included to provide documentation they were 
considered as potential event initiators. 

There are also five likelihood ranks defined as follows. 

Likelihood Rank A - Frequent 

Likely to occur frequently. Such an event could occur on an annual basis. 

Likelihood Rank B - Probable 

Likely to occur several times in the life of an item. Such an event could occur once in 
10 years (1 x 10-'/yr). 
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Likelihood Rank C - Occasional 

Likely to occur sometime in the life of an item. Such an event could occur once in 
100 years (I x 10-~/yr). 

Likelihood Rank I> - Remote 

Unlikely, but possible to occur in the life of an item. Such an event could occur once in 
IO,OOO years (I x 1 0 - ~ / ~ ) .  

Likelihood Rank E - Improbable 

So unlikely that it can be assumed the occurrence will not be experienced. Such an event 
could occur once in 1 million years (1 x 1 Om6/yr). 

The methodology used to assign likelihood and consequence rankings is based on the 
methodology developed in WHC (1 993) and applied in BHI (1 994a). In BHI (1 994a), the 
consequence and likelihood rankings were combined to derive the overall risk associated with a 
given facility. The risk associated with differing facilities could then be compared and factored 
into resource allocation decisions. Risk estimates for the facilities were not developed, as the 
goal of the safety analysis is to identify and analyze hazards to ensure that all authorized 
activities are accounted for and adequately controlled. 
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Table A-1. Summary of 105-B Reactor Building Hazard Identification. (5 Pages) 

Hazard Type 

.adioactive 
faterial 

Iirect 
iadiation 

Location 

05-B 
teactor 
3uilding: 

dodule 1 
general 
incillary area 
)f the reactor 
xiilding, 
:xcluding the 
:SB) 

105-B 
Lactor 
3uilding: 

Module 2 
,area within 
aactor shield 
:xcluding 
‘eactor block) 

105-B 
Reactor 
Building: 

Vlodule 2 
-eactor block 
:e.g., reactor 
mod era t o r 
stack, process 
tubes, HCRs, 
gun barrels, 
thermal and 
biological 
shields) 

105-B 
Reactor 
Building: 

FSBitransfer 
pit 

105-B 
Reactor 
Building: 

Module 1 
(general 
ancillary area 
of reactor 
building 
excluding the 
FSB) 

Form 

Vlixed fission 
xoducts (primarily 
3r-90); minor 
mount  of fixed 
surface 
:ontamination. 

Mixed fission 
products, pri mart ly 
present as surface 
:ontamination 

Primarily activated 
material in the 
graphite stack, 
thermal shield, and 
corrosion film on 
process tubes. 

Activation and 
corrosion products. 

Mixed fission 
products, primarily 
present as fixed 
contamination 

Quantity 

<0.046 Ci total 
activity. 

6 . 1  E-04 Ci total 
activity (excluding 
the reactor block). 

2.34E+04 Ci total 
activity. 

1.3 Ci alpha 
activity. 

1.1 E+02 Ci total 
activity. 

2.1 Ci alpha 
activity. 

<0.046 Ci total 
activity. 

Remarks 

f i e  radionuclide inventory for 
nodule 1 is assumed to be 
squivalent to the inventory 
3etermined for the 105-C 
Reactor Building module 1. 
The majority of the inventory in 
module 1 ofthe 105-C Reactor 
Building is found in the lift 
station sump. The 105-B 
Reactor Building does not have 
1 lift station sump as dirty drain 
water was discharged into the 
“fluent system. Therefore, the 
inventory assumed is known to 
be conservative. 

The radionuclide inventory for 
module 2 is assumed to be 
zquivalent to the inventory 
determined for the 105-C 
Reactor Building module 2 
(excluding the reactor block). 

Contamination entrained in 
reactor block and shielding. 

Asphalt emulsion fixative in 
FSB, sludge has been moved 
into the transfer pit and covered 
with a layer of sand and a 
plywood cap. 

The radionuclide inventory for 
module 1 is assumed to be 
equivalent to the inventory 
determined for the 105-C 
Reactor Building module 1. 
The majority of the inventory in 
module 1 of the 105-C Reactor 
Building is found in the lift 
station sump. The 105-B 
Reactor Building does not have 
a lift station sump as dirty drain 
water was discharged into the 
effluent system. Therefore, the 
inventory assumed is known to 
be conservative. 

References 

BHI-0083 1 (BHI l996a), 
Appendix A, provides the 
5evelopment of the 105-C 
Reactor Building inventory. 
The relationship between the 
105-C Reactor Building 
inventory and the 105-B 
Reactor Building inventory is 
further developed in 
Section 4.1.2.1. 

BHI-0083 I ,  Appendix A 
(BHI I996a), provides the 
development of the 105-C 
Reactor Building inventory 
The relationship between the 
105-C Reactor Building 
inventory and the 105-B 
Reactor Building inventory is 
further developed in 
Section 4 1 2 1 

UNI-3714 (p. 45) 
(UNC 1987) 

UNI-3714 (p. 41) 
(UNC 1987) 

BHI-00831, Appendix A, 
(BHI 1996a) provides the 
development of the 105-C 
Reactor Building inventory. 
The relationship between the 
105-C Reactor Building 
inventory and the 105-B 
Reactor Building inventory is 
further developed in 
Section 4.1.2.1. 
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Table A-1. Summary of 105-B Reactor Building Hazard Identification. (5 Pages) 

Hazard Type Location Form Quantity Remarks References 

keet 
Cadiation 

105-B 
Reactor 
Building 

Module 2 
‘area within 
peeactor shield 
walls 
:xcluding 
*eactor block) 

Mixed fission 
products, primarily 
present as surface 
contamination. 
Location is subject 
to direct radiation 
emitted from the 
reactor block. 

:5.1E-04 Ci total 
ictivity within 
nodule 2 
excluding the 
‘eactor block). 

The radionuclide inventory for 
nodule 2 is assumed to be 
:quivalent to the inventory 
letermined for the 105-C 
Reactor Building module 2 
excluding the reactor block) 

Moderate to high exposure rates 
n the immediate bicinity of the 
nner control rod rooms, reactor 
ear face, mezzanine, and top of 
eactor vertical safety control 
od actuators, due to nearby 
+adioactively contaminated 
‘eactor block 

BI-11-00831, Appendix A, 
(BHI 1996a) provides the 
development of the 105-C 
Reactor Building inventory. 
The relationship between the 
105-C Reactor Building 
inventory and the 105-B 
Reactor Building inventory is 
further developed in 
Section 4.1.2.1. 

105-B 
Reactor 
Building: 

Module 2 
reactor block 

Activated material 
in moderator stack, 
thermal and 
biological shields, 
and corrosion film 
on process tubes. 

?.34E+04 Ci total 
ictivity. 

I .3 Ci alpha 
ic tivi ty. 

Energetic gamma emitters 
Jossible in immediate vicinity 
[e g , Ball 3X system) of 
ictivated structures 
(e g , graphite stack, thermal 
shield), however, breach of the 
reactor block is excluded from 
:urrent S&M activities 

Asphalt emulsion fixative in 
FSB, sludge has been moved 
into the transfer pit and covered 
with a layer of sand and a 
plywood cap 

UNI-3714 (p. 45) 
(UNC 1987) 

105-B 
Reactor 
Building: 

FSB/transfer 
pit 

Activation and 
corrosion products. 

I .1 E+02 Ci total 
ictivi ty. 

1.1 Ci alpha 
1c tivi ty. 

UNI-3714 (p. 41) 
(UNC 1987) 

105-B 
Reactor 
Building: 

Tour route 
(control room, 
hallway, and 
front face) 

Mixed fission 
products. 

Periodically 105-B is toured by 
members of the public 
CCN 052780 (letter by 
T N Turpin, 1997) states that 
adolescents (between the ages of 
16 and 18 years) are not allowed 
in areab where dose rates are 
greater than 50 Ltrem/yr 

CCN 052780 (p. 2) 
(Turpin 1997) 

10 CFR 835 

Fissionable 
Material 

105-B 
Reactor 
Building: 

Module 2 
reactor block 

Pu-239 present in 
the graphite stack. 

I .O Ci (in 1985). UNI-3714 (p. 45) 
(UNC 1987) 

UNI-3714 (p. 41) 
(UNC 1987) 

Activation and 
corrosion products. 

3 075 Ci Pu-238 

1 5  Ci of Am-241 
:in 1985) 

1 6 Ci Pu-239 
105-B 
Reactor 
Building: 

FSB/transfer 
pit 

Hazardous 
Material 
(e.g., toxic, 
carcinogenic) 

105-B 
Reactor 
Building: 

All areas 

Asbestos in the 
form of piping 
insulation, transite 
wall board, 
ventilation 
components, and 
insulation (friable 11 
degraded or 
damaged) 

Unknown 
quantities. 

Abatement program in place to 
remove asbestos from facility 
Majonty of asbestos is in 
nonfriable form, and i s  located 
in radiation zones and in hansfer 
area where S&M activities occur 
infrequently 

BHI-00066 (p.2-3) (BHI 
1997a) 

(BHI 1994b) 

(WHC 1993) 

WHC-SP-033 1, Rev. I ,  

BHI-00221 (p.3-6) 

WHC-EP-0619 (p. 3-3) 

(0. A-17) (WHC 1994) 
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Table A-1. Summary of 105-I3 Reactor Building Hazard Identification. (5 Pages) 
Form Remarks References Quantity 

98.5 tons 

Location 

105-B 
Reactor 
Building: 

All areas 

105-B 
Reactor 
Building: 

All areas 

Lead shielding in 
the form of lead 
shot, brick, and cast 
forms; also 
lead-based paint. 

Abatement program in place to 
remove lead from facility. 
Majority of lead is in 
nondispersible form and is 
located in radiation zones and in 
transfer area where S&M 
activities occur infrequently. 
Greater oxidation rates of lead 
occur than anticipated based on 
arid climatic conditions, 
resulting in dispersible lead 
oxide. 

3H1-00066 (p.2-3) 
\BHI 1997a) 

:BHI 1994b) 

:WHC 1993) 

WHC-SP-0331, Rev. 1 

BHI-00221 (p. 3-6) 

WHC-EP-0619 (p. 3-3) 

(p. A-17) (WHC 1994) 

Mercury contained 
in switches and 
instruments. 

Unknown 
quantities. 

Not readily dispersible, not 
significantly impacted by S&M 
activities 

BHI-00221 (p. 3-6) 
(BHI 1994b) 

PCBs contained in 
electrical and 
lighting equipment. 

Unknown 
quantity. 

PCBs are contained and do not 
present a hazardous material 
concern. 

Historical knowledge 105-B 
Reactor 
Building: 

All areas 

Reactor 
Building: 

All areas 

105-B Miscellaneous. Negligible. Staff interview Miscellaneous chemicals 
remaining have been removed 
during 5-year cleanup campaign. 
Potential exists to discover old 
containers of chemicals 

105-B 
Reactor 
Building 

Tank with heel 300-gal tank, 
unknown quantity 
of heel 

Heel emitting strong odor. BHI-0022 1 (p. 3-6) 
(BHI 1994b) 

105-B 
Reactor 
Building 

Rodents, insects, 
snakes; bird and 
animal feces. 

Greater activity 
than normally 
occupied 
facilities. 

Not quantified. 

Because there is very little 
human activity in and around 
the 105-B Reactor Building, 
increased rodent, insect, and 
snake activity can be expected 

Animal feces are considered a 
health hazard and may be 
radioactively contaminated 

BH1-00066 (p 2-3) 
(BHI 1997a) 

(BHI 1994b) 

(WHC 1993) 

WHC-SP-0331, Rev 1 

BHI-00221 (p 3-6) 

WHC-EP-0619 (p 3-4) 

(p A-17) (WMC 1994) 

BHI-00066 (p 2-2) 
(BHI 39973) 

(p 3-5 and CI-9) 
(WHC 1993) 

WNC-SP-033 I ,  Rev 1 

WHC-EP-0619 

(p A-16) (WHC 1994) 

105-B 
Reactor 
Building: 

All areas 

Unventilated 
below-grade 
structures as well as 
above-grade areas. 

Unventilated below-grade 
structures not appropriately 
posted as “Confined Spaces ” 
Areas that were checked for 
oxygen were found safe 

Numerous confined spaces 
under concrete cover blocks, in 
accessible water basins, and in 
drains, manways, and valve pits 
around the building 

- 

105-B 
Reactor 
Building 

Module 2 
reactor block 

Graphite blocks 2,086 yd’. While graphite can bum, there is 
no ignition source o f  sufficient 
energy present in the facility to 
ignite the graphite. 

Staff interview 

Wooden planking 
over basin. 

39 yd’. Power is provided to the 
structure. The wooden planking 
is fire resistant; however, the 
ability to resist combustion will 
have decreased due to the age. 

BHI-00066 (p.2-2) 
(BHI 1997a) 

WHC-SP-0331, Rev. I 
(p. A-16) (WHC 1994) 

105-B 
Reactor 
Building: 

FSBhransfer 
pit 
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Table A-1. Summary of 105-B Reactor Building Hazard Identification. (5 Pages) 
Location 

05-B 
ieactor 
3uilding 

Form 

Residual process 
md deactivation 
Zhemicals. 

Quantity 

Residual 
quantities. 

Remarks 

Potential exists to discover old 
zontainers of chemicals that, if 
mixed, could generate heau'gas. 

References 

3HI-00052 (p. B-2) 
BHI 1994a) 

BHI 1997a) 
3HI-00066 (p. 2-3) 

Hazard Type 

Reactive 
Material 

Explosive 
Material 

Electrical 
Energy 

Thermal 
Energy 

Kinetic Energy 

High Pressure 

05-B 
ieactor 
3uilding 

Hydrogen gas Unknown quantity 
of lead-acid 
batteries. 

Hydrogen gas can be generated 
during charging ofbatteries. 

NHC-EP-0619 (p. 3-7) 
WHC 1993) 

105-B 
Lactor  
3uilding 

Miscellaneous 
Zhemicals. 

Negligible Miscellaneous chemicals 
remaining have been removed 
during 5-year cleanup campaign. 
Potential exists to discover old 
containers of chemicals. Only a 
few chemicals can produce an 
explosive condition. 

3H1-00066 (BHI 1997a) 

3HI-00221 (BHl 1994b) 

VVHC-EP-0619 (WHC 1993) 

VVHC-SP-0331, Rev 1 
p A-17) (WHC 1994) 

L05-B 
ieactor 
3uilding 

The building i s  
supplied by 480 V. 

Not applicable Abnormal conditions are 
presented in WHC-EP-0619 
(WHC 1993) 
(e.g., inconsistencies in tagging 
and labeling, a lack of regular 
preventive maintenance). Also 
note frequent presence of offsite 
tour groups. 

NHC-EP-0619 (p 3-3) 
WHC 1994) 

BHI 1997a) 
3HI-00066 (p 2-2) 

WHC-SP-033 1, Rev 1 
'p A-16) (WHC 1994) 

105-B 
Reactor 
Building 

Reactor 
Building 

1 OS-B 

Portable space 
heaters. 

Six heaters. None outside that routinely 
encountered in industry. 

S tructural 
components 

Not applicable. Structure occupied occasionally 
during S&M activities and for 
tours; roof structures in fair 
condition. 

BHI-00066 (p. 2-2) 
[BHI 1997a) 

105-B 
Reactor 
Building 

Aircraft crash Not applicable. Probability of event is extremely 
low 

WHC-SD-CP-SAR-021, 
Rev. 1 (WHC 1996) 

105-B 
Reactor 
Building 

Vehicle crash Not applicable. Probability of event is low. 

None. Available references provided 
no information regarding high 
pressure, however, based on the 
current phase of the building, it 
is anticipated that there is no 
high pressure 

105-8 
Reactor 
Building 

Not applicable. WHC-EP-033 I ,  Rev. 0 
(WHC 1988) 

Natural 
Phenomena 

1 05-B 
Reactor 
Building 

Earthquake of 
sufficient 
magnitude to result 
in failure of 
structural 
components 

Flood of sufficient 
magnitude to result 
in structural 
intrusion 

Not applicable The potential exists for an 
earthquake to induce the failure 
of building structural members, 
which then can interact with the 
radioactive and hazardous 
material inventory 

None 

Not applicable The potential cxists for water to 
interact with radioactive and 
hazardous materials within the 
building as a result of flooding. 

None 105-B 
Reactor 
Building 

105-B 
Reactor 
Building 

Volcanic activity 
produces suflicient 
ashfall to result in 
the failure of 
structural members 

Not quantified. Ashfall has the potential to 
result in structural members 
interacting wth  radioactive and 
hazardous materials 

None 
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Table A-1. Summary of 105-13 Reactor Building Hazard Identification. (5 Pages) 
Hazard Type 

Vatural 
'henomena 

Location 

105-B 
Reactor 
Building 

105-B 
Reactor 
Building 

105-B 
Reactor 
Building 

Form 

Precipitation 
infiltrates the 
building structure. 

Precipitation in the 
form of snow 
results in failure of 
structural members. 

Lightning strike on 
the building 
structure. 

High winds of 
sufficient 
magnitude to result 
in the failure of 
structural members. 

FSB = fuel storage basin 
HCR = horizontal control rod 
PCB = polychlorinated biphenyl 
S&M = surveillance and maintenance 

Quantity 

Not quantified. 

Not applicable. 

Not quantified 

Remarks 

Precipitation could infiltrate the 
structure and interact with 
radioactive and hazardous 
materials. 

Snow has the potential to result 
in structural members 
interacting with radioactive and 
hazardous materials. 

Lightning could potentially 
strike the building and interact 
with the radioactive and 
hazardous material inside. 

High winds could potentially 
induce the failure of structural 
members and a resultant 
interaction with radioactive and 
hazardous materials. 

References 

None 

None 

None 

Surplus Reactor Auditable Safety Analysis 
August 2004 A-17 



BHI-0 1 172 
Appendix A - Preliminary Hazards Analysis Rev. 3 

Table A-2. Summary of 116-B Reactor Exhaust Stack Hazard Identification. (2 Pages) 
Remark 

The material cannot cause harm 
inless the stack loses i t  
tructural integrity, and IS 

nsufficient to cause a 
ignificant environmental 
xoblem if released 

Hazard Type Location Form Quantity References 

NHC-EP-0619 (p. 3-7 
hrough 3-8) (WHC 1993) 

BHI 1994b) 
3HI-00221 (p. 3-7) 

adioactive 
laterial 

16-B 
teactor 
5xhaust 
;tack: 

nterior 

[sotopes similar to 
those at 1 16-KE 
md 1 16-KW are 
assumed to be 
xesent as siiiface 
:ontamination 
These isotopes 
include Co-60, 
Cs-137, Sr-90, 

C-14, Pu-239, and 
ELI- 152, ELI-l 54, 

H-3 

‘dinor levels of 
Fixed 
:ontamination 

\lo radiation 
evels detected 
ibove 
mckground 

gHC-EP-0619 (WHC 1993) Xrect 
Cadiation 

L 16-B 
ieactor 
Zxhaust Stack 

116-B 
ieactor 
Zxhaust Stack 

Fixed 
contamination. 

Not appreciable. 

Not appreciable. 

ivailable references provided 
io information regarding direct 
.adiation; however, assumed to 
,e low levels of direct radiation. 

WHC-EP-0619 (WHC 1993) 
~~ 

4vailable references provided 
io informahon regarding 
isstonable material, however, 
issumed to be 10% levels of 
issionable material 

k ionable  
daterial 

Fixed 
contamination 

lazardous 
daterial 
e.g., toxic, 
:arcinogenic) 

116-B 
Reactor 
Exhaust Stack 

Not applicable None. 

Greater activity 
than normally 
occupied 
facilities. 

Not applicable. 

4vailable references provided 
io  information regarding 
lazardous material; however, 
msed on the historical use of the 
milding it is anticipated that 
rhere are no hazardous 
naterials. 

Because there is very little 
human activity in and around 
the 116-B Exhaust Stack, 
increased rodent, insect, and 
snake activity can be expected. 

Animal feces are considered a 
health hazard and may be 
radioactively contaminated. 

Stack will not be entered under 
normal S&M. 

BHl-00221 (BHI 1994b) 

WHC-EP-0619 (WHC 1993) 

WHC-SP-0331, Rev. I 
(p. A-20) (WHC 1994) 

3iohazard In and around 
structure 

116-B 
Reactor 
Exhaust Stack 

116-B 
Reactor 
Exhaust Stack 

1 16-B 
Reactor 
Exhaust Stack 

Rodents, insects, 
snakes; bird and 
animal feces. 

Asphyxiant/ 
Confined 
Soaces 

Confined space. 

Not applicable None. 

None. 

Available references provided 
no information regarding 
flammable materials; however, 
based on the historical use of the 
building it is anticipated that 
there are no flammable 
materials. 

BHI-00221 (BHI 1994b) 

WHC-EP-0619 (WHC 1993) 
Flammable/ 
Combustible 
Material 

Not applicable. Available references provided 
no information regarding 
reactive materials; however, 
based on the historical use of the 
building it is anticipated that 
there are no reactive materials. 

Available references provided 
no information regarding 
explosive materials; however, 
based on the historical use of the 
building it is anticipated that 
there are no explosive materials. 

BHI-00221 (BHI 1994b) 

WHC-EP-0619 (WHC 1993) 
Reactive 
Material 

BHI-00221 (BHl 1994b) 

WHC-EP-0619 (WHC 1993) 
Explosive 
Material 

116-B 
Reactor 
Exhaust Stack 

Not applicable. None. 
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Table A-2. Summary of 116-B Reactor Exhaust Stack Hazard Identification. (2 Pages) 
Form Quantity References Remarks 

n e r e  is no electrical service to 
this structure. 

Location 

16-B 
teactor 
Zxhaust Stack 

Not applicable. Uone. )HI-00221 (p. 3-7) 
BHI 1994b) 

NHC-SP-033 1, Rev. 1 
P. A-20) (WHC 1994) 

~~ 

3HI-00221 (BHI 1994b) 

NHC-EP-06 I9 (WHC 1993) 
I 16-B 
ieactor 
Zxhaust Stack 

Not applicable. None Available references provided 
no information regarding 
thermal energy; however, based 
on the historical use of the 
building it is anticipated that 
there are no thermal energy 
sources. 

Structure unoccupied during 
S&M activities. 

Structural 
components. 

Not applicable. 116-B 
ieactor 
Exhaust Stack 

Reactor 
Exhaust Stack 

116-B 

116-B 
Reactor 
Exhaust Stack 

Probability of such an event IS 

extremely low. 
WHC-SD-CP-SAR-02 1 ,  
Rev. 1 (WHC 1996) 

Aircraft crash Not applicable 

Not applicable. Probability of such an event is 
low. 

Vehicle impact 

116-B 
Reactor 
Exhaust Stack 

Not applicable None Available references provided 
no information regarding high 
pressure; however, based on the 
historical use of the building it 
is anticipated that there is no 
high pressure. 

BHI-00221 (BHI 1994b) 

WHC-SP-0331, Rev. 1 
(WHC 1994) 

WHC-EP-0619 (WHC 1993) 

Not applicable The potential exists for an 
earthquake to topple the stack, 
resulting in a release of 
radioactive materials 

None I 16-B 
Reactor 
Exhaust Stack 

Earthquake of 
sufficient 
magnitude to result 
in structural 
damage to the 
facility. 

Flooding of 
sufficient 
magnitude to result 
in structural 
intrusion. 

Not quantified Flooding could result in water 
interacting with the radioactive 
materials. 

None 1 16-B 
Reactor 
Exhaust Stack 

Not applicable Precipitation could infiltrate the 
stack and interact with the 
radioactive materials. 

None Precipitation 
infiltrates the 
building. 

Lightning strike on 
stack. 

1 16-B 
Reactor 
Exhaust Stack 

I 16-B 
Reactor 
Exhaust Stack 

116-B 
Reactor 
Exhaust Stack 

~ 

Lightning could strike the stack 
and interact with radioactive 
materials 

None Not applicable 

Not quantified High winds could potentially 
topple the stack and impact the 
radioactive materials. 

None High winds of 
sufficient 
magnitude to result 
in structural failure. 

S&M = surveillance and maintenance 
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Unlabeled 

Building 
1 19-B 

Table A-3. Summary of 119-B Building Hazard Identification. (2 Pages) 
Form 

Jot applicable. 

Quantity 

ione. 

Remarks References Hazard Type Location 

ivailable references provided 
o information regarding the 
nlabeled 119-B Building, 
iowever, staff interviews 
evealed that there IS no 
ontamination in the building 

i RWP is not needed to enter 
19-B 

taff interview 

.ccess requirements 
3HI 1996b) 

adioactive 
laterial 

Jot applicable. Jone. ivailable references provided 
io information regarding the 
inlabeled 119-B Building; 
iowever, staff interviews 
evealed that there is no 
:ontamination in the building. 

ivailable references provided 
io information regarding the 
inlabeled 119-B Building; 
iowever, staff interviews 
.evealed that there is no 
:ontamination in the building. 

4vailable references provided 
io information regarding the 
inlabeled 119-B Building; 
iowever, staff interviews 
-evealed that there are no 
iazardous materials iii the 
xiilding. 

Because there is very little 
numan activity in and around 
the unlabeled 1 19-B Building, 
increased rodent, insect, and 
make activity can be expected. 

Animal feces are considered a 
health hazard and may be 
radioactively contaminated. 

The unlabeled 119-B Building is 
an empty, small wooden 
building. 

Available references provided 
no information regarding the 
unlabeled 119-B Building; 
however, staff iiiterviews 
revealed that there are no 
flammable materials in the 
building. The structure is 
constructed of flammable 
material. 

taff interview h e c t  
Ladialion 

Inlabeled 

luilding 
19-B 

;taff interview 'issionable 
ilaterial 

Jnlabeled 

kiilding 
19-B 

Jot applicable. done. 

;taff interview inlabeled 

3uilding 
19-B 

\lot applicable. ione. jazardous 
daterial 
e.g., toxic, 
:arcinogenic) 

3reater activity 
han normally 
>ccupied 
Bcilities 

iistorical knowledge 3iohazard Jnlabeled 

3uilding 
119-B 

Rodents, insects, 
makes; bird and 
animal feces. 

Staff interview Asphyxianu 
Confined 
Spaces 

Jnlabeled 

Building 

Unlabeled 

Building 

1 19-B 

119-B 

Not applicable Tone 

Wood structural 
components. 

Not quantified Staff interview Flammable/ 
Combustible 
Material 

Staff interview Unlabeled 

Building 
1 19-B 

Not applicable None Available references provided 
no information regarding the 
unlabeled 1 19-B Building; 
however, staff interviews 
revealed that there are no 
reactive materials in the 
building. 

Reactive 
Material 
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Table A-3. Summary of 119-B Building Hazard Identification. (2 Pages) 
Form Quantity Remarks Hazard Type Location References 

Sxplosive 
vlaterial 

Unlabeled 

Building 
119-B 

Not applicable. None. Available references provided 
no information regarding the 
unlabeled 119-B Building; 
however, staff interviews 
revealed that there are no 
explosive materials in the 
building. 

Staff interview 

Zlectrical 
Ziiergy 

Unlabeled 

Building 
1 19-B 

Not applicable. None. There is no electrical service to 
this structure. 

Staff interview 

fiermal 
Znergy 

Unlabeled 

Building 
119-B 

Not applicable. None. Available references provided 
no information regarding the 
unlabeled I 19-B Building; 
however, staff interviews 
revealed that there is no thermal 
energy in the building. 

Staff interview 

Kinetic Energy Unlabeled 

Building 
119-B 

Structural 
components. 

Not applicable Structure assumed to be 
occupied infrequently during 
S&M activities. 

Staff interview 

Unlabeled 

Building 

Unlabeled 

Building 

Unlabeled 

Building 

119-B 

119-B 

1 19-B 

Aircraft crash. Not applicable. Probability of such an event is 
extremely low. 

WHC-SD-CP-SAR-021, 
Rev. I (WHC 1996) 

Vehicle impact. Not applicable. Probability of such an event i s  
low. 

Available references provided 
no information regarding the 
unlabeled 119-B Building, 
however, staff interviews 
revealed that there is no high 
pressure in the building 

Based on historical use and the 
assumption that the building is 
currently empty, there is no 
potential for a natural 
phenomena event to interact 
with radioactive or hazardous 
materials 

High Pressure Not applicable None Staff interviem 

Not applicable. Natural 
Phenomena 

Unlabeled 

Building 
I 19-8 

None. None 

RWP = radiological work permit 
S&M = surveillance and maintenance 
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Table A-4. Summary of 1608-B Gas Line PressureNacuum Seal House 
Hazard Identification. (5 Pages) 

Hazard Type 

Radioactive 
Material 

Location 

608-B Gas 
.me Pressure/ 
iacuum Seal 
louse 
011 Pressure 
'ontrol 
louse) 

1608-B Gas 
,me Pressure/ 
Vacuum Seal 
-louse 
Diesel Oil 
rank) 

Form 

%pes leading from 
)il pressure control 
x~ilding to diesel 
ank are posted as a 
:ontaminated area 
4ny contents would 
,e in the form of 
esidual 
:ontamination 
ransported from 
he 1 15-B/C Gas 
.lecirculation 
3uilding via the 
xocess tunnel that 
:onnected the two 
dructures 
Radionuclides 
>resent in 1 15-WC 
included tntium, 
2-14, Co-60, Sr-90, 

md  Pu-239 
7s-137, ELI-152, 

Diesel oil tank is 
posted as a 
contaminated area. 
Any contents would 
be in the form of 
residual 
Contamination 
transported from 
the 1 15-B/C Gas 
Recirculation 
Building via the 
process tunnel that 
connected the two 
structures. 
Radionuclides 
present in 1 15-B/C 
included tritium, 
C-14, Co-60, Sr-90, 

and Pu-239. 
CS-137, Eu-152, 

Quantity 

Yssumed to be 
ninor residual 
juantities. 

4ssumed to be 
ninol- quantities. 

Remarks 

i RWP is not needed to enter 
608-B. 

;urveys showed no direct or 
mearable contamination. S&M 
ctivities will not disturb 
ontents ofpiping. 

Iil samples of the tank 
)erformed before the tank was 
Irained showed no hazardous 
:onstituents. 

References 

%HI-00836 (pp. D-5 and D-8) 
BHI 1996c) 

YHC-EP-0331, Rev. 0 
p. A-29) (WHC 1988) 

3Hi-00836 (pp. D-5 and D-8 
BHI 1996~)  
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Table A-4. Summary of 1608-B Gas Line PressureNacuum Seal House 
Hazard Identification. (5 Pages) 

Hazard Type 

:adi oac ti ve 
4aterial 

k e e t  
Ldiation 

7issionable 
\/laterial 

Location 

608-B Gas 
h e  Pressure/ 
v'acuum Seal 
-louse 
Seal Pit) 

1608-8 Gas 
Line Pressure/ 
Vacuum Seal 
House 

160843 Gas 
Line Pressure/ 
Vacuum Seal 
House 

Form 

4ny contents would 
,e in the form of 
esidual fixed 
:ontamination 
ransported from 
he 1 15-B/C Gas 
Recirculation 
3uilding via the 
xocess tunnel that 
:onnected the two 
,tructures 
Radionuclides 
>resent in 1 15-B/C 
included tntium, 
Z-14, Co-60, Sr-90, 

2nd Pu-239 
3-137,  ELI-152, 

Any contents would 
be in the form of 
residual 
contamination 
transported from 
the 1 15-BIC Cas 
Recirculation 
Building via the 
process tunnel that 
connected the two 
structures 
Radionuclides 
present in 115-B/C 
included tntium, 
C-14, Co-60, Sr-90, 

and Pu-239 
CS-1 37, ELI-1 S2, 

Any contents would 
be in the form of 
residual 
contamination 
transported from 
the 1 15-B/C Gas 
Recirculation 
Building via the 
process tunnel that 
connected the two 
structures 
Radionuclides 
present in 1 1 S-B/C 
included tntium, 
C-14, Co-6O,Sr-90, 

and Pu-239 
(3-137, Eu-152, 

Quantity 

Jnknown 
luantities. 

Assumed to be 
minor residual 
quantities. 

Assumed to be 
minor residual 
quantities. 

Remarks 

kickground readings were 
pproximately 4,000 to 
1,000 dpm betdgamma. No 
oose contamination was 
letected. However, due to high 
adon levels no direct readings 
vere taken. The seal pit is 
,onnected to the gas tunnel. 

;he assumption is made that the 
608-B Seal Pit is contaminated 
o the same extent as the 
ittached 115-B Pipe Tunnel. 
3ecause the 115-B tunnel has 
treater surface area than the 
608-B Facility, it can be 

issumed conservatively that the 
wo combined facilities contain 
ess than 2.32E-3 Ci Co-60, 
SOE-3 Ci Cs-137,2.48E3-5 Ci 

3.1-154,3.54E-5 Ci Am-241, 
md 1.53E-4 Ci 9 - 9 0  (which is 
louble the contamination found 
n I 15-B). The sum of the RQ 
atios is well under 1, 
lemonstrating a hazard 
:lassification of lndustrial. 

iee discussion above on 
.adioactive material. 

i e e  discussion above on 
-adioactive material. 

References 

3HI-00836 (p. D-5 and D-8) 
BHI 1 9 9 6 ~ )  

3rehm (1 997) 

3HI-00836 (p. D-5) 
:BH1 I996c) 

BHI-00836 (p. D-5) 
(BHI 1996c) 
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Table A-4. Summary of 1608-B Gas Line PressureNacuum Seal House 
Hazard Identification. (5 Pages) 

Hazard Type 

Iazardous 
4aterial 
~ g . ,  toxic, 
arcinogenic) 

Location Form 

vlercury in 
hemostat and 
nanometer 
:ontaking 
inknown fluid. 

Quantity 

Unknown 
2uantities. 

Remarks References 

;HI-00221 (p. 3-8) 
3HI 1994b) 

;HI-00836 (p. D-5 and D-10) 
3HI 1 9 9 6 ~ )  

~ 

1608-B Gas 
_ine Pressure/ 
riacuum Seal 
-iouse (Oil 
'ressure 
Zontrol 
Iouse) 

1608-B Gas 
-ine Pressure/ 
Vacuum Seal 
3ouse (Oil 
'ressure 
2ontrol 
House) 

1608-B Gas 
Line Pressure! 
Vacuum Seal 
House (Oil 
Pressure 
7ontrol 
House) 

1608-B Gas 
Line Pressure/ 
Vacuum Seal 
House (Diesel 
311 Tank) 

In and around 
structure 

Metallic mercury is not readily 
dispersible, not significantly 
impacted by S&M activities 

181-00836 (p. D-10) 
BHI 1 9 9 6 ~ )  

-ead-containing 
ightbulb and 
ead-containing 
Iaint. 

Minor quantities. Not readily dispersed. Not 
significantly impacted by S&M 
activities. 

The interior structure is lined 
with cement asbestos panels. 
Panels must be broken to imke 
asbestos friable. 

1HI-00836 (p. D-9) 
BHI 1 9 9 6 ~ )  

kbestos Minor quantities. 

4sbestos in gasket. 75% chrysotile asbestos Minor quantities. {HI-00836 (p. D-9) 
BHI 1 9 9 6 ~ )  

Because there is very little 
human activity in and around 
the 1608-B Gas Line 
PressureiVacuum Seal Mouse, 
increased rodent, insect, and 
snake activity can be expected 

Animal feces are considered a 
health hazard and may be 
radioactively contaminated 

3iohazard Todents, insects, 
jnakes, bird and 
animal feces 

Greater activity 
than normally 
occupied 
facilities. 

VHC-SP-033 I ,  Rev. 1 
p. A-32) (WHC 1994) 

1608-B Gas 
Line Pressure/ 
Vacuum Seal 
House 

Below-grade, 
;onfined space. 

Not applicable NHC-EP-0619 (p. 3-10) 
WHC 1993) 

L\sphyxiant/ 
Zonfined 
Spaces 

Flammable/ 
Combustible 
Material 

1608-B Gas 
Line Pressure/ 
Vacuum Seal 
House 

Not applicable. None. Available references provided 
no information regarding 
flammable material; however, 
based on the decommissioned 
status of the building it is 
anticipated that thcrc are no 
flammable materials in the 
building. 

3HI-00221 (BHI 1994b) 
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Table A-4. Summary of 1608-B Gas Line PressureNacuum Seal House 
Hazard Identification. (5 Pages) 

Location 

608-B Gas 
A e  Pressure/ 
Jacuum Seal 
iouse 

Form Quantity Remarks References Hazard Type 

leactive 
daterial 

Vot applicable. None kvailable references provided 
io information regarding 
wvctive material; however, 
aased on the known chemical 
inventory it i s  anticipated that 
there is no reactive material. 

Available references provided 
no information regarding 
zxplosive material; however, 
based on the known chemical 
inventory it is anticipated that 
there is no explosive material. 

BHI-00221 (BHI 1994b) 

Not applicable. Zxplosive 
daterial 

608-8 Gas 
,ine Pressure/ 
Jacuum Seal 
iouse 

None. BMI-00221 (BHI 1994b) 

3lectrical 
Snoergy 

j 608-B Gas 
m e  Pressure/ 
facuum Seal 
iouse 

1608-B Gas 
.me Pressure/ 
Vacuum Seal 
House 

Not applicable. None. T'bere is no electrical service to 
this structure. 

BHI-00221 (p. 3-8) 
(BHI 1994b) 

WHC-SP-0331, Rev. 1 
(p A-31) (WHC 1994) 

BHI-00221 (BHI 1994b) Available references provided 
no information regarding 
thermal energy; however, based 
on the current phase of the 
building it is anticipated that 
there are no thermal energy 
sources. 

Thermal 
Energy 

Not applicable. None 

Structure assumed to be 
occupied infrequently during 
S&M activihes 

Kinetic Energy 160843 Gas 
Line Pressure/ 
Vacuum Seal 
House 

Structural 
components . 

Not applicable 

1608-8 Gas 
Line Pressure/ 
Vacuum Seal 
House 

1608-B Gas 
Line Pressure/ 
Vacuum Seal 
House 

Aircraft crash Not applicable. Probability of such an event is 
extremely low. 

WHC-SD-CP-SAR-021, 
Rev. I (WHC 1996) 

Vehicle impact. Not applicable. Probability of such an event is 
low. 

160843 Gas 
Line Pressure/ 
Vacuum Seal 
House 

Not applicable None Available references provided 
no information regarding high 
pressure; however, based on the 
current phase of the building it 
is anticipated that there is no 
high pressure. 

WHC-SP-0331, Rev. I 
(p. A-31) (WHC 1994) 

High Pressure 
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Table A-4. Summary of 1608-B Gas Line PressureNacuum Seal House 
Hazard Identification. (5 Pages) 

Form 

Earthquakeof 
sufficient 
magnitude to result 
in structural 
damage to the 
facility. 

Quantity 

Not applicable. 

Remarks 

The potential exists for an 
earthq~iake to fail portions of the 
structure and result in 
interaction with radioactive and 
hazardous materials. 

References Hazard Type 

latural 
henomena 

Location 

1608-B Gas 
Line Pressure/ 
Vacuum Seal 
Mouse 

None 

1608-B Gas 
Line Pressure/ 
Vacuum Seal 
House 

Flooding of 
sufficient 
magnitude to result 
in structural 
intrusion. 

Not quantified Flooding could result in water 
interacting with the radioactive 
and hazardous materials. 

None 

Volcanic activity 
produces sufficient 
ashfall to result in 
failure of the roof. 

Not quantified Ashfall could result in structural 
members interacting with the 
radioactive and hazardous 
materials. 

None 1608-B Gas 
Line Pressure/ 
Vacuum Seal 
House 

1608-B Gas 
Line Pressure/ 
Vacuum Seal 
House 

Precipitation 
infiltrates the 
building. 

Precipitation in the 
form of snow 
results in failure of 
structural members. 

Not applicable. Precipitation could infiltrate the 
building structure and interact 
with the radioactive and 
hazardous materials. 

Snowfall could result in 
struct~iral members interacting 
with the hazardous materials. 

Lightning could strike the 
structure and interact with the 
radioactive and hazardous 
materials. 

None 

1608-B Gas 
Line Pressure/ 
Vacuum Seal 
House 

1608-B Gas 
Line Pressure/ 
Vacuum Seal 
House 

Lightning strike on 
structure. 

Not applicable. None 

Not quantified High winds could result in 
structural members interacting 
with the radioactive and 
hazardous materials. 

None High winds of 
sufficient 
magnitude to result 
in structural failure. 

RQ = reportable quantity 
RWP = radiological work permit 
S&M = surveillance and maintenance 
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Table A-5. Summary of 105-C Reactor Building Hazard Identification. (4 Pages) 
Hazard Type 

bdioactive 
daterial 

X e c t  
Tadiation 

‘issionable 
Material 

Hazardous 
Matenal 
:e g , toxic, 
xucinogenic) 

Loeation 

105-C 
Reactor 
Building: 

Module 2 
[area within 
reactor shield 
2xcluding 
reactor block) 

105-C 
Reactor 
Building 

Module 2 
Reactor block 
(e g , reactor 
moderator 
stack, process 
tubes, HCRs, 
gun barrels, 
thermal and 
biological 
shields) and 
FSB 

105-C 
Reactor 
Building 

Module 2 
(area within 
reactor shield 
walls 
excluding 
reactor block) 

105-C 
Reactor 
Building: 

Module 2 
reactor block 
and FSB 

105-C 
Reactor 
Building: 

Module 2 
reactor block 

FSB 

105-C 
Reactor 
Building: 

Module 2 

Form 

Mixed fission 
products, primarily 
present as surface 
contamination. 

Primarily activated 
material in the 
graphite stack, 
thermal shield; and 
corrosion film on 
process tubes. 

Part of the FSB was 
removed while the 
remainder was 
coated with a 
fixative and 
covered with soil. 

Mixed fission 
products, primarily 
present as surface 
contamination. 
Location is subject 
to direct radiation 
emitted from the 
reactor block. 

Activated material 
in moderator stack, 
thermal and 
biological shields, 
and corrosion film 
on process tubes 

Pu-239 present in 
the graphite stack. 

Asbestos in the 
form of piping 
insulation, transite 
wall board, 
ventilation 
components, and 
insulation (friable if 
degraded or 
damaged). 

Quantity 

4. I E-04 Ci total 
activity (excluding 
the reactor block). 

1.32EM4 Ci total 
activity. 

1.3 Ci alpha 
activity. 

15.1E-04 Ci total 
activity within 
module 2 
(excluding the 
reactor block). 

1 32E+04 Ci total 
activity 

1 3 Ci alpha 
activity 

I .O Ci (in 1985). 

None. 

Unknown 
quantities. 

Remarks 

None. 

Contamination entrained in 
reactor block and shielding. 

Modeiate to high exposure rates 
in the immediate vicinity of the 
inner control rod rooms, reactor 
rear face, mezzanine, and top of 
reactor vertical safety control 
rod actuators, due to nearby 
radioactively contaminated 
reactor block 

Energetic gamma emitters 
possible in immediate vicinity 
(e g , Ball 3X system) of 
activated structures 
(e g , graphite stack, thermal 
shield), however, breach of the 
reactor block is excluded from 
current S&M activities 

Vast majority of asbestos 
removed from facility during 
1SS activities. Remaining 
asbestos is in nonfriable form, 
and is located in radiation zones 
where S&M activities occur 
infrequently. 

References 

BHI-00831, Appendix A 
(BHI 1996a), provides the 
development of the 105-C 
Reactor Building inventory 

UNI-3714 (p. 46) 
(UNC 1987) and Table 4-3 of 
ASA for inventories after 
decay 

BHI 01231 (BHI 1998a) 

BHI-00831, Appendix A, 
(BHI 1996a) provides the 
development of the 105-C 
Reactor Building inventory. 

UNI-3714 (p. 46) 
(UNC 1987) and Table 4-3 of 
ASA for inventories after 
decay. 

Bt-11-01231 (BHI 1998a) 

UNI-37 14 (p. 46) 
(UNC 1987) 

BHI-00066 (p 2-3) 
(BHI 1997a) 

(BHI 1994b) 

(WHC 1993) 

WHC-SP-0331, Rev 1, 

BHI-01231, Rev 0 
(BHI 1998a) 

BHI-0022 1 (p 3-6) 

WHC-EP-0619 (p 3-3) 

(p A-17) (WHC 1994) 
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Table A-5. Summary of 105-C Reactor Building Hazard Identification. (4 Pages) 
References Location Form Quantity Remarks 

105-C 
ieactor 
-3uilding: 

Module 2 

*cad shielding in 
he form of lead 
hot, brick, and cast 
orms; also 
ead-based paint. 

33 tons Ypproximately 70 tons of lead 
.emoved during ISS activities. 
iemaining lead is in form of 
ead shot, bricks, and cast forms 
ind considered nondispersible. 
iemaining lead is located in 
zdiation zones where S&M 
ictivities occur infrequently. 

3HI-01231 Rev 0 
BHI 1998a) 

BHI 1997a) 

:BH1 1994h) 

[WMC 1993) 

WHC-SP-0331, Rev 1 
(p A-17) (WHC 1994) 

BHI-01231 Rev 0 
(BHI 1998a) 

(BHI 1994b) 

3HI-00066 (p 2-3) 

BHI-00221 (p 3-6) 

WHC-EP-0619 (p 3-3) 

BHI-00221 (p 3-6) 

105-c 
Reactor 
Building: 

Module 2 

vlercury contained 
n switches and 
nstruments. 

Jnknown 
luantities 

4bout 1 gal of mercury removed 
juring ISS activities. 
Remaining mercury not readily 
jispersible and located in 
.adiation zones where S&M 
activities occur infreauentlv. 

105-C 
Reactor 
Building: 

Module 2 

T B s  contained in 
:lectrical and 
ighting equipment. 

PCBs are contained and do not 
present a hazardous material 
zoncem. 

BHI-01231 Rev. 0 
(BHI 1998) 

Jnknown 
luantity. 

Vegligible. Staff interview 105-C 
Reactor 
Building: 

Module 2 

Miscellaneous. Miscellaneous chemicals 
remaining have been removed 
during 5-year cleanup campaign. 
Potential exists to discover old 
containers of chemicals. 

Because there is very little 
human activity in  and around 
the 105-C Reactor Building, 
increased rodent, insect, and 
snake activity can be expected. 

Animal feces are considered a 
health hazard and may be 
radioactively contaminated. 

Rodents, insects, 
makes; bird and 
animal feces. 

BHI-00837 Rev 0 
(BHI 1996d) 

(BHI 1997a) 

(BHI 1994b) 

(WHC 1993) 

WHC-SP-033 I ,  Rev I 

BHI-00066 (p 2-3) 

BHI-00221 (p 3-6) 

WHC-EP-0619 (p 3-4) 

(p A-I7)(WHC 1994) 

3reater activity 
.han normally 
xcupied 
facilities. 

Not quantified. 

105-C 
Reactor 
Building 

105-C 
Reactor 
Building 

Module 2 

105-c 
Reactor 
Building 

Module 2 
reactor block 

ISS activities left the remaining 
structure unventilated. 

BHI-01231 Rev 0 
(BHI-1998) 

BHI-00066 (p 2-2) 
(BHI 1997a) 

(p 3-5 and (3-9) 
(WHC 1993) 

WHC-SP-033 1, Rev 1 

WHC-EP-0619 

(p A-16) (WHC 1994) 

Unventilated 
structures. 

2,086 yd3 While graphite can bum, there i s  
no ignition source of sufficient 
energy present in the facility to 
ignite the graphite. 

Staff interview Graphite blocks 

Residual process 
and deactivation 
chemicals. 

Residual 
quantities. 

Potential exists to discover old 
containers of chemicals that, if 
mixed, could generate headgas. 

BHI-00052 (p. B-2) 
(BHI 1994a) 

(BHI 1997a) 
BHI-00066 (p. 2-3) 

105-c 
Reactor 
Building 
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Table A-5. Summary of 105-C Reactor Building Hazard Identification. (4 Pages) 
Location Form Quantity Remarks References 

,HI-00066 (BHI 1997a) 

#HI-00221 (BHI 1994b) 

VHC-EP-0619 (WHC 1993) 

VHC-SP-0331, Rev 1 

:HI-01231, Rev 0 
BHI 1998) 

3 A-17) (WHC 1994) 

05-C 
.eactor 
luilding 

Uiscellaneous 
:hemicals. 

legligible. 'otential exists to discover old 
:ontainers of chemicals. Only a 
ew chemicals can produce an 
:xplosive condition. 

The building is 
supplied by 480 V. 

Jot applicable ;-year walkdowns of facility 
will be performed. 

05-C 
:eactor 
luilding 

Leactor 
luilding 

teactor 
iuilding 

teeactor 
3uilding 

05-C 

05-C 

05-C 

\lo appreciable decay heat in 
'eactor block. 

Decay heat. Jegligible. 

4ot applicable. jtructure occupied once every 
5 years as part of preventive 
naintenance walkdowns. 

lHI-00066 (p. 2-2) 
BHI 1997a) 

Structural 
components 

Aircraft crash dot applicable 'robability of event is extremely 
ow. 

YHC-SD-CP-SAR-021, 
Lev. 1 (WHC 1996) 

05-C 
leactor 
3uilding 

Vehicle crash \iot applicable. Probability of event is low. 

05-C 
leactor 
3uilding 

Not applicable. NHC-EP-0331, Rev. 0 
WHC 1988a) 

4vailable references provided 
qo information regarding high 
pressure, however, based on the 
current phase of the building, it 
IS anticipated that there is no 
high pressure 

The potential exists for an 
earthquake to induce the failure 
of building structural members, 
which then can interact with the 
radioactive and hazardous 
material inventory 

jone. 

105-C 
Zeactor 
3uilding 

Jot applicable. qone Earthquake of 
sufficient 
magnitude to result 
in failure of 
structural 
components 

Flood of sufficient 
magnitude to result 
in stiuctural 
intrusion 

Volcanic activity 
produces sufficient 
ashfall to result in 
the failure of 
structural members 

Vot applicable. Jone The potential exists for water to 
interact with radioactive and 
hazardous materials within the 
building as a result of flooding. 

Ashfall has the potential to 
result in structural members 
interacting with radioactive and 
hazardous materials. 

105-C 
Reactor 
Building 

105-C 
Reactor 
Building 

Tone l o t  quantified 

105-C 
Reactor 
Building 

Precipitation 
infiltrates the 
building structure. 
Precipitation in the 
form of snow 
results in failure of 
structural members. 

Not quantified Precipitation could infiltrate the 
structure and interact with 
radioactive and hazardous 
materials. 

Snow has the potential to result 
in structural members 
interacting with radioactive and 
hazardous materials. 

Vone 
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Form 

Lightning strike on 
the building 
structure. 

Table A-5. Summary of 105-C Reactor Building Hazard Identification. (4 Pages) 
Quantity 

Not applicable. 

Hazard Type 

riattiral 
'henomena 

Location 

105-c 
Reactor 
Building 

105-c 
Reactor 
Building 

Remarks 

Lightning could potentially 
strike the building and interact 
with the radioactive and 
hazardous material inside. 

High winds of 
sufficient 
magnitude to result 
in the failure of 
structural members. 

Not quantified. 

~ 

High winds could potentially 
induce the failure of structural 
members and a resultant 
interaction with radioactive and 
hazardous materials. 

References 

None 

None 
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Table A-6. Summary of 105-DR Reactor Building Hazard Identification. (3 Pages) 

Hazard Type Location Form Quantity Remarks References 

tadioactive 
vlaterial 

Direct 
Radiation 

Fissionable 
Material 

105-DR 
Reactor 
Building: 

Module 2 
(area within 
reactor shield 
excluding 
reactor block) 

Mixed fission 
products, primarily 
present as surface 
contamination. 

3 . 1  E-04 Ci total 
ictivity (excluding 
he reactor block) 
1996) 

None. BHI-00831, Appendix A 
[BHI 1996a), provides the 
ievelopment of the 105-DR 
Reactor Building inventory 

105-DR 
Reactor 
Building 

Module 2 
Reactor block 
(e g , reactor 
moderator 
stack, process 
tubes, HCRs, 
gun barrels, 
thermal and 
biological 
shields) and 
FSB 

Primarily activated 
material in the 
graphite stack, 
thermal shield, and 
corrosion film on 
process tubes. 

Part of the FSB was 
removed while the 
remainder was 
coated with a 
fixative and 
covered with soil. 

7.16E+03 Ci total 
ictivity (311198) 

Contamination entrained in 
reactor block and shielding. 

UNI-3714 (p. 48) 
(UNC 1987) and Table 4-4 of 
ASA for inventories after 
decay 

105-DR 
Reactor 
Building 

Module 2 
(area within 
reactor shield 
walls 
excluding 
ieactor block) 

Mixed fission 
products, primarily 
present as surface 
contamination. 
Location is subject 
to direct radiation 
emitted from the 
reactor block. 

:5 1 E 4 4  Ci total 
ictivity within 
nodule 2 
excluding the 
-eactor block) 
,I  996) 

Moderate to high exposure rates 
in the immediate vicinity of the 
inner control rod rooms, reactor 
rear face, mezzanine, and top of 
reactor vertical safety control 
rod actuators, due to nearby 
radioactively contaminated 
reactor block. 

BHI-0083 1, Appendix A, 
(BHI 1996a) provides the 
development of the 105-DR 
Reactor Building inventory 

105-DR 
Reactor 
Building: 

Module 2 
reactor block 
and FSB 

105-DR 
Reactor 
Building: 

Module 2 
reactor block 
and FSB 

Activated material 
in moderator stack, 
thermal and 
biological shields, 
and corrosion film 
on process tubes. 

7.16E+03 Ci total 
ictivity (31l/98) 

1 .O Ci (in 1985) 

Energetic gamma emitters 
possible in immediate vicinity 
(e.g., Ball 3X system) of 
activated structures 
(e.g., graphite stack, thermal 
shield); however, breach of the 
reactor block is excluded from 
current S&M activities. 

UNI-3714 (p 48) 
(UNC 1987) and Table 4-4 of 
ASA for inventories after 
decay 

Pu-239 present in 
the graphite stack. 

UNI-3714 (p. 48) 
(UNC 1987) 

Hazardous 
Material 
(e.g., toxic, 
carcinogenic) 

105-DR 
Reactor 
Building: 

Module 2 

Asbestos in the 
form of piping 
insulation, transite 
wall board, 
ventilation 
components, and 
insulation (friable i f  
degraded or 
damaeedl 

Unknown 
quantities 

Vast majority of asbestos 
removed from facility during 
ISS activities. Remaining 
asbestos is in nonfriable form 
and is located in radiation zones 
where S&M activities occur 
infrequently. 

BHI-00221 (BHI 1994b) 

WHC-EP-0619 (WHC 1993) 

WHC-SP-0331, Rev. I ,  
(WHC 1994) 
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Ylodule 2 

105-DR 
ieac tor 
3uilding: 

Hodule 2 

105-DR 
Reactor 
Building: 

Module 2 

Table A-6. Summary of 105-DR Reactor Building Hazard Identification. (3 Pages) 

PCBs contained in 
electrical and 
lighting equipment. 

Miscellaneous. 

Hazard Type 

Negligible. 

Greater activity 
than normally 
occupied 
facilities. 

Not quantified. 

Location 

Miscellaneous chemicals 
remaining have been removed 
during ISS. Potential exists to 
discover old containers of 
chemicals 

Because there is very little 
human activity in and around 
the 105-DR Reactor Building, 
increased rodent, insect, and 
snake activity can be expected. 

Animal feces are considered a 
health hazard and may be 
radioactively contaminated. 

ISS activities left the remaining 
structure unventilated. 

References 

3H1-00066 (BHI 1997a) 

3HI-00221 (BHI 1994b) 

NHC-EP-0619 (WHC 1993) 

NHC-SP-033 I ,  Rev. 1 
WHC 1994) 

105-DR 
Reactor 
Building 

Quantity 

Rodents, insects, 
snakes; bird and 
animal feces. 

Remarks 

Lead is in form of lead shot, 
bricks, and cast forms and 
considered nondispersible. 
Remaining lead is located in 
radiation zones where S&M 
activities occur infrequently. 

105-DR 
Reactor 
Building 

Form 

Lead shielding in 
the form of lead 
shot, brick, and cast 

Residual process 
and deactivahon 
chemicals. 

[azardous 
laterial 
:.g., toxic, 
arcinogenic) 

Residual 
quantities. 

05-DR 
Leactor 
hiilding: 

Potential exists to discover old 
containers of chemicals that, if 
mixed, could generate heat'gas. 

105-DR 
Reactor 
Building 

Miscellaneous 
chemicals. 

Not applicable. 

Negligible 

5-year walkdowns of facility 
will be performed. 

No appreciable decay heat in 
reactor block. 

3HI-00221 (BHI 1994b) 05-DR 
teeactor 
3uilding: 

Mercury contained 
in switches and 
instruments. 

Most of mercury was removed 
during ISS activities. 
Remaining mercury not readily 
dispersible and located in 
radiation zones where S&M 
activities occur infrequently. 

PCBs are contained and do not 
present a hazardous material 
concern. 

Jnknown 
pantities 

Unknown 
quantity 

Staff interview 

Staff interview 

3iohazard BH1-01150, Rev 0 
(BHI 1998b) 

BHI-00066 (BHI 1997a) 

BHI-00221 (BFII 1994b) 

WHC-EP-0619 (WHC 1993) 

WHC-SP-033 1 ,  Rev 1 
(WHC 1994) 

BHI-00066 (BHI 1997a) 

WHC-EP-0619 (WHC 1993) 

WHC-SP-033 I ,  Rev. 1 
(WHC 1994) 

Staff interview 

kphyxiantl 
,on fined 
Spaces 

Unventilated 
structures. 

105-DR 
Reactor 
Building: 

Module 2 

105-DR 
Reactor 
Building: 

Module 2 
reactor block 

Graphite blocks -2,086 yd3 
(estimate from 
105-C Reactor) 

While graphite can bum, there i: 
no ignition source of sufficient 
energy present in the facility to 
ignite the graphite. 

Flammable/ 
Combustible 
Material 

Reactive 
Material 

Explosive 
Material 

BHI-00052 (BMI 1994a) 

BHI-00066 (BHI I997a) 

Negligible. Potential exists to discover old 
containers of chemicals Only a 
few chemicals can produce an 
explosive condition 

BMI-00066 (BHI 1997a) 

BHI-00221 (BHI 1994b) 

WHC-EP-0619 (WHC 1993) 

WHC-SP-0331, Rev. 1 
(WHC 1994) 

Electrical 
Energy 

105-DR The building is 
Reactor supplied with 
Building energy for S&M 

activities. 

Reactor 
Thermal 
Energy 
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Table A-6. Summary of 105-DR Reactor Building Hazard Identification. (3 Pages) 
Location Form Quantity Remarks References 

05-DR 
kcactor 
luilding 

structural 
:omponents 

Not applicable. structure occupied once every 
5 years as part of preventive 
naintenance walkdowns. 

BHI-00066 (BHI 1997a) 

05-DR 
teactor 
iuilding 

9ircraft crash. Not applicable. 'robability of event is extremely 
ow. 

WHC-SD-CP-SAR-02 1,  
Rev. 1 (WHC 1996) 

05-DR 
teactor 
hiilding 

Vehicle crash. Not applicable. "robability of event is low. 

05-DR 
leactor 
3uilding 

Vot applicable. None. 4vailable references provided 
io information regarding high 
xessure, however, based on the 
:urrent phase of the building, it 
is anticipated that there is no 
high pressure 

WHC-EP-0331, Rev. 0 
(WHC 1988a) 

05-DR 
ieactor 
3uilding 

Earthquake of 
iufficient 
magnitude to result 
in failure of 
structural 
:omponents. 

Not applicable. The potential exists for an 
Zarthquake to induce the failure 
3f building structural members, 
which then can interact with the 
radioactive and hazardous 
material inventory. 

None 

105-DR 
ieactor 
3uilding 

Not applicable None The potential exists for water to 
interact with radioactive and 
hazardous materials within the 
building as a result offlooding. 

Ashfall has the potential to 
result in structural members 
interacting with radioactive and 
hazardous materials. 

Flood of sufficient 
magnitude to result 
in structural 
intrusion. 

Volcanic activity 
produces sufficient 
ashfall to result in 
the failure of 
structural members. 

105-DR 
Keactor 
3uilding 

Not quantified None 

105-DR 
Reactor 
Building 

Precipitation 
infiltrates the 
building structure. 
Precipitation in the 
form of snow 
results in failure of 
structural members. 

Not quantified. None Precipitation could infiltrate the 
structure and interact with 
radioactive and hazardous 
materials. 

Snow has the potential to result 
i n  structural members 
interacting with radioactive and 
hazardous materials. 

Lightning could potentially 
strike the building and interact 
with the radioactive and 
hazardous material inside. 

105-DR 
Reactor 
Building 

Lightning strike on 
the building 
structure. 

Not applicable. None 

Not quantified High winds could potentially 
induce the failure of structural 
members and a resultant 
interaction with radioactive and 
hazardous materials. 

None 105-DR 
Reactor 
Building 

High winds of 
sufficient 
magnitude to result 
in the failure of 
structural members 
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Table A-7. Summary of 190-DR Pumphouse Hazard Identification. (2 Pages) 

Location 

~ 90-DR 
’umphouse 

Form 

Contaminated tools 
used in D&D. 

Onantitv Remarks References Hazard Type 

:adioactive 
4aterial 

Slightly. M A  used for storage of tools 
ised in  D&D Tools are 
wrapped in plastic and are 
)elieved to be only slightly 
:ontammated 

jtaff interview 

Iirect 
Ladiation 

I 90-DR 
’umphouse 

Contaminated tools 
used in  D&D. 

Slightly <MA used for storage of tools 
rsed in D&D. Tools are 
mapped in plastic and are 
ielieved to be only slightly 
:ontaminated. 

Staff interview 

h i o n a b l e  
daterial 

Slightly IMA used for storage of tools 
ised in D&D. Tools are 
wrapped in plastic and are 
,elieved to be only slightly 
:ontaminated. 

Vot readily dispersible; not 
significantly impacted by S&M 
Ictivities. 

Staff interview 190-DR 
?umphouse 

Contaminated tools 
used in D&D. 

lazardous 
haterial 
e.g., toxic, 
:arcinogenic) 

190-DR 
Pumphouse 

Mercury switches. Six. BHI-00081 (p. 3-7) 
[BHI 1994c) 

Unknown 
quantities 

BHf-00081 (p. 3-7) 
(BHI 1994c) 

190-DR 
Pumphouse 

1 90-DR 
Pumphouse 

Asbestos 

Not applicable. None. Four unlabeled drums as well as 
26 drums of “soil seal” 
[discussed in BHI-00081 
[BHI 1994~1) have been 
removed from the building. 

Stored in bags and used in sand 
blasting. 

Because there is very little 
human activity in and around 
the facility, increased rodent, 
insect, and snake activity can be 
expected. 

Animal feces are considered a 
health hazard and may be 
radioactively contaminated. 

Tunnel leading to 105-DR 
Reactor Building contains 
standing water. 

Staff interview 

190-DR 
Pumphouse 

Silica crystalline 
quartz. 

Rodents, insects, 
snakes; bird and 
animal feces. 

32,000 Ib. Staff interview 

3iohazard 190-DR 
Pumphouse 

Greater activity 
than normally 
occupied 
facilities. 

Historical knowledge 

4sphyxiantl 
Confined 
Spaces 

Flammable/ 
Combustible 
Material 

190-DR 
Pumphouse 

Stairs lead to 
subgrade level, with 
underground 
tunnel. 

Not applicable Staff interview 

190-DR 
Pumphouse 

Not applicable None. Staff interview indicated that 
miscellaneous combustibles in 
containers discussed in 
BHI-0008 1 (BHI 1994c) have 
been removed along with other 
flammable materials 

BMI-00081 (p, 3-7) 
(BHI 1994~) 

Staff interview 

Available references provided 
no information regarding 
reactive material, however, 
based on staff interviews it is 
anticipated that there are no 
reactive materials 

Reactive 
Material 

190-DR 
Pumphouse 

None Not applicable Staff interview 

Explosive 
Material 

190-DR 
Pumphouse 

None Not applicable. Available references provided 
no information regarding 
explosive material; however, 
based on staff interviews it is 
anticipated that there are no 
explosive materials. 

Staff interview 
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Table A-7. Summary of 190-DR Pumphouse Hazard Identification. (2 Pages) 

Hazard Type 

Electrical 
Energy 

Thermal 
Energy 

Kinetic Energy 

High Pressure 

Natural 
Phenomena 

S&M = surveillance and maintenance 

Location 

90-DR 
'umphouse 

Form 

f i e  building is 
mergized. 

Quantity 

got applicable. 

Remarks 

4bnormal conditions are 
]resented in BHI-00081 
lBH! 1994c) (e.g., unprotected 
mergized wires with taped ends, 
:xposed wires in receptacle 
>OX.) 

References 

BHI-00081 (p. 3-7) 
:BHl 1 9 9 4 ~ )  

90-DR 
'umphouse 

'ortable heater 
ans. 

Jnknown 
iuantities. 

BM1-00081 (p. 3-7) 
(BHI 1994c) 

90-DR 
'umphouse 

Structural 
:omponents. 

got applicable. I'his facility serves a warehouse 
Function and will be periodically 
xcupied. 

Probability of event is extremely 
!ow. 

WHC-SD-CP-SAR-02 1, 
Rev. 1 (WHC 1996) 

90-DR 
'u mp ho use 

4ircraft crash. Vot applicable. 

90-DR 
'umphouse 

Vehicle crash. Vot applicable. Probability of event is low. 

I 90-DR 
%imphouse 

Vot applicable. Vone. Available references provided 
no information regarding high 
pressure; however, based on 
190-KW it is anticipated that 
there is no high pressure. 

BHI-00081 (BHI 1 9 9 4 ~ )  

190-DR 
'umphouse 

Earthquakeof 
jufficient 
nagnitude to result 
in structural 
Jamage to the 
facility 

Vot applicable The potential exists for an 
earthquake to fail portions of the 
structure and result i n  
interaction with radioactive and 
hazardous materials. 

None 

190-DR 
Pumphouse 

Flooding of 
sufficient 
magnitude to result 
in structural 
intrusion. 

Volcanic activity 
produces sufficient 
ashfall to result in 
failure of the roof. 

Not quantified Flooding could result in water 
interacting with the radioactive 
and hazardous materials. 

None 

Not quantified. Ashfall could result in structural 
members interacting with the 
radioactive and hazardous 
materials 

None 190-DR 
Pumphouse 

1 90-DR 
Pumphouse 

Precipitation 
infiltrates the 
building 

Precipitation in the 
form of snow 
results in failure of 
structural members 

Not applicable. Precipitation could infiltrate the 
building shuctuie and interact 
with the radioactive and 
hazardous matenals 

Snowfall could result in 
structural members interacting 
with the radioactive and 
hazardous materials 

None 

190-DR 
Pumphouse 

Lightning strike on 
structure. 

Not applicable. Lightning could strike the 
structure and interact with 
radioactive and hazardous 
matenals 

None 

190-DR 
Pumphouse 

High winds of 
sufficient 
magnitude to result 
in structural failure. 

Not quantified. High winds could result in 
structural members interacting 
with the radioactive and 
hazardous materials. 

None 
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Table A-8. Summary of 105-F Reactor Building Hazard Identification. (3 Pages) 
Hazard Type 

iadioactive 
vlaterial 

Location Form Quantity Remarks References 

3HI-0083 I ,  Appendix A, 
BHI l996a) provides the 
levelopment of the 105-F 
Zeactor Building inventory. 

05-F Reactor 
3uilding 

vlodule 2 
area within 
eactor shield 
*xcluding 
eactor block) 

105-F Reactor 
3uilding 

vlodule 2 
eactor block 
e g , reactor 
noderator 
,tack, process 
ubes, HCRs, 
gun barrels, 
bermal and 
xological 
,hields) 

(05-F Reactor 
3uilding 

blodule 2 
area within 
eactor shield 
walls 
zxcluding 
eactor block) 

Mixed fission 
products, primarily 
present as surface 
contamination. 

:5 IE-04 Ci total 
ictivity (excluding 
,he reactor block) 
:1996) 

None. 

Contamination entrained in 
reactor block and shielding. 

Primarily activated 
material in the 
graphite stack, 
thermal shield; and 
corrosion film on 
process tubes. 

7.16E+03 Ci total 
ictivity (3/1/98) 

JNI-3714 (UNC 1987) 

c5.1 E 4 4  Ci total 
activity within 
module 2 
(excluding the 
reactor block) 
(1 996) 

Moderate to high exposure rates 
in the immediate vicinity of the 
inner control rod rooms, reactor 
rear face, mezzanine, and top of 
reactor vertical safety control 
rod actuators, due to nearby 
radioactively contaminated 
reactor block. 

Direct 
Radiation 

Mixed fission 
products, primarily 
present as surface 
contamination. 
Location is subject 
to direct radiation 
emitted from the 
reactor block. 

3Hl-0083 I ,  Appendix A, 
BHI 1996a) provides the 
levelopment of the 105-F 
Reactor Building inventory. 

UNI-3714 (p 48) 
{UNC 1987) and Table 4-4 of 
ASA for inventories after 
jecay 

105-F Reactor 
Building 

Module 2 
*eactor block 

Activated material 
in moderator stack, 
thermal and 
biological shields, 
and corrosion film 
on process tubes. 

7.16EM3 Ci total 
activity (30198) 

Energetic gamma emitters 
possible in immediate vicinity 
(e&, Ball 3X system) of 
activated structures 
(e.g., graphite stack, thermal 
shield); however, breach of the 
reactor block is excluded from 
current S&M activities. 

Fissionable 
Material 

105-F Reactor 
Building: 

Module 2 
reactor block 

Contaminated 
graphite, biological 
and thermal shields, 
process tubes, and 
safety and control 
systems. 

2.94E-01 Ci 
Am-241 
1 .OOE+O Ci 
Pu-239 

No intact fuel in reactor block. 
Reference estimates Pu-239 and 
Am-241 only (all other 
fissionable isotopes were 
ignored). The sum of the 
fractions of the subcritical limit 
is 3.57E-02; thus, criticality 
limits and controls are not 
needed. 

Vast majority of asbestos 
removed from facility during 
ISS activities. Remaining 
asbestos is in nonfriable form, 
and is located in radiation zones 
where S&M activities occur 
infrequently. 

Dl 00F-CE-NO002 
(BI-112003) 

UNI (1987) 

Hazardous 
Material 
(e.g., toxic, 
carcinogenic) 

105-F Reactor 
Building: 

Module 2 

Asbestos in the 
form of piping 
insulation, transite 
wall board, 
ventilation 
components, and 
insulation (friable if 
degraded or 
dammed). 

Unknown 
quantities 

BMI-00221 (BHI 1994b) 

WFIC-EP-0619 (WHC 1993) 

WHC-SP-033 1, Rev. I ,  
(WHC 1994) 
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Table A-8. Summary of 105-F Reactor Building Hazard Identification. (3 Pages) 
Quantity Remarks 

Lead is in form of lead shot, 
bricks, and cast forms and 
considered nondispersible. 
Remaining lead is located in 
radiation zones where S&M 
activities occur infiequently. 

Hazard Type 

lazardous 
Aaterial 
s.g., toxic, 
arcinogenic) 

Location 

105-F Reactor 
3uilding 

Module 2 

105-F Reactor 
3uilding 

VIodule 2 

105-F Reactor 
Building 

Module 2 

105-F Reactor 
Building 

Module 2 

Form 

Lead shielding in 
the form of lead 
shot, brick, and cast 
forms; also 
lead-based paint. 

References 

3HI-00066 (BHI 1997a) 

BHI-00221 (BHI 1994b) 

WHC-EP-0619 (WHC 1993) 

WHC-SP-0331, Rev. 1 
:WHC 1994) 

Most mercury was removed 
during ISS activities. 
Remaining mercury not readily 
dispersible and located in 
radiation zones where S&M 
activities occur infrequently. 

PCBs are contained and do not 
present a hazardous material 
concern. 

BHI-00221 (BHI 1994b) Mercury contained 
in switches and 
instruments. 

Unknown 
quantities. 

Unknown 
quantity. 

Negligible. 

PCBs contained in 
electrical and 
lighting equipment. 

Miscellaneous. 

Staff interview 

Staff interview Miscellaneous chemicals 
remaining have been removed 
during ISS Potential exists to 
discover old containers of 
chemicals 

3iohazard 105-F Reactor 
Building 

Rodents, insects, 
snakes; bird and 
animal feces. 

Greater activity 
than normally 
occupied 
facilities. 

Because there is very little 
human activity in and around 
the 105-F Reactor Building, 
increased rodent, insect, and 
snake activity can be expected. 

Animal feces are considered a 
health hazard and may be 
radioactively contaminated. 

BHI-01151,Rev 1 
(BHI 2001b) 

BHI-00066 (BHI 1997a) 

BHI-00221 (BHI 1994b) 

WHC-EP-0619 (WHC 1993) 

WHC-SP-0331, Rev 1 
(WHC 1994) 

4sphyxiaiiU 
Zonfined 
Spaces 

105-F Reactor 
Building: 

Module 2 

Unventilated 
structures. 

Not quantified. ISS activities left the remaining 
structure unventilated 

BHI-00066 (BHI 1997a) 

WHC-EP-0619 (WMC 1993) 

WHC-SP-0331, Rev 1 
(WHC 1994) 

Staff inteiview While graphite can bum, there is 
no ignition source of sufficient 
energy present in the facility to 
ignite the graphite. 

Flammablci 
Combustible 
Material 

Reactive 
Material 

Explosive 
Material 

Electrical 
Energy 

105-F Reactor 
Building: 

Module 2 
reactor block 

105-F Reactor 
Building 

105-F Reactor 
Building 

Graphite blocks. -2,086 yd3 
(estimate from 
105-C Reactor). 

Residual 
quantities. 

Residual process 
and deactivation 
chemicals. 

Potential exists to discover old 
containers of chemicals that, if 
mixed, could generate heatlgas. 

BHI-00052 (BHI 1994a) 

BHI-00066 (BHI 1997a) 

BHI-00066 (BHI 1997a) 

BHI-00221 (BHI 1994b) 

WHC-EP-0619 (WHC 1993) 

WHC-SP-033 1, Rev. 1 
(WHC 1994) 

Miscellaneous 
chemicals. 

Negligible. Potential exists to discover old 
containers of chemicals. Only a 
few chemicals can produce an 
explosive condition. 

105-F Reactor 
Building 

The building is 
supplied with 
energy for S&M 
activities. 

Not applicable. 5-year walkdowns of facility 
will be performed. 

Thermal 
Energy 

105-F Reactor 
B u i 1 ding 

Decay heat Negligible. No appreciable decay heat in 
reactor block. 

Surplus Reactor Atiditable Safety Analysis 
August 2004 A-37 



BHI-0 1 172 
Appendix A - Preliminary Hazards Analysis Rev. 3 

Table A-8. Summary of 105-F Reactor Building Hazard Identification. (3 Pages) 

Hazard Type Location 

105-F Reactor 
3uilding 

Form 

Structural 
components 

Aircraft crash 

Vehicle crash 

Not applicable 

Quantity 

Not applicable 

Remarks 

Structure occupied once every 
5 years as part of preventive 
maintenance walkdowns 

Probability o f  event is extremely 
low 

Probability of event is low 

~~ 

References 

BHI-00066 (BHI 1997a) Linetic Energy 

Not applicable. WHC-SD-CP-SAR-021, 
Rev. 1 (WHC 1996) 

105-F Reactor 
3uilding 

105-F Reactor 
Building 

105-F Reactor 
Building 

Not applicable 

WHC-EP-0331, RCV. 0 
(WHC 1988) 

ligh Pressure None. Available references provided 
no information regarding high 
pressure; however, based on the 
current phase of the building, it 
is anticipated that there is no 
high pressure. 

Gatural 
'henomena 

105-F Reactor 
Building 

Earthquake of 
sufficient 
magnitude to result 
in failure of 
structural 
Components. 

Not applicable. The potential exists for an 
earthquake to induce the failure 
of building structural members, 
which then can interact with the 
radioactive and hazardous 
material inventory. 

None 

105-F Reactor 
Building 

Flood of sufficient 
magnitude to result 
in structural 
intrusion 

Volcanic activity 
produces sufficient 
ashfall to result in 
the failure of 
structural members 

Not applicable The potential exists for water to 
interact with radioactive and 
hazardous materials within the 
building as a result of flooding. 

Ashfall has the potential to 
result in structural members 
interacting with radioactive and 
hazardous materials. 

None 

105-F Reactor 
Building 

None Not quantified 

105-F Reactor 
Building 

Precipitation 
infiltrates the 
building structure. 

Precipitation in the 
form of snow 
results in failure of 
structural members. 

Lightning strike on 
the building 
structure. 

Not quantified Precipitation could infiltrate the 
structure and interact with 
radioactive and hazardous 
materials . 
Snow has the potential to result 
in structural members 
interacting with radioactive and 
hazardous materials. 

Lightning could potentially 
strike the building and interact 
with the radioactive and 
hazardous material inside. 

None 

105-F Reactor 
Building 

Not applicable. None 

105-F Reactor 
Building 

High winds of 
sufficient 
magnitude to result 
in the failure of 
structural members 

High winds could potentially 
induce the failure of structural 
members and a resultant 
interaction with radioactive and 
hazardous materials 

Not quantified None 

ISS = interim safe storage 
PCB = polychlorinated biphenyl 
S&M = surveillance and maintenance 
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Table A-9. Summary of 105-ICE Reactor Buildings Hazard Identification. (5 Pages) 
Hazard 
Type 

:adioactive 
4aterial 

X e c t  
iadiation 

Location 

105-KE Reactor 
Building. 

Uodtile 1 
:general 
incillary 
support areas of 
the reactor 
milding 
Zxcluding the 
FSB and water) 

105-KE Reactor 
Building 

Module 2 
General 
(process area 
within shield 
walls excluding 
reactor block) 

105-KE Reactor 
Building 

Module 2 
reactor block 
(e g , reactor 
moderator stack, 
process tubes, 
HCRs, gun 
barrels, thermal 
and biological 
shields), 

105-KE Reactor 
Building 

Pipe tunnel 

105-KE Reactor 
Building 

Module 1 
(general 
ancillary 
support areas of 
the reactor 
building 
excluding the 
FSB and water) 

Form 

Mixed fission 
products (primarily 
9-90); minor 
amount of fixed 
surface 
contamination. 

Mixed fission 
products (primarily 
Sr-90 and (2-137) 
present as surface 
contamination 

Primarily activated 
material in the 
moderator stack, 
thermal shield; and 
corrosion film of 
process tubes. 

Mixed fission 
products and 
plutonium present 
as contamination 
within piping, ball 
chute, and as 
surface 
contamination on 
walls and floors. 

Mixed fission 
products (primarily 
Sr-90); minor 
amount of fixed 
surface 
contamination. 

Quantity 

.ess than 
1.046 Ci. 

Jot quantified 

;.8E+04 Ci total 
.ctivity. 

.3 Ci alpha 
.ctivity. 

rlot quantified. 

<ess than 
b.046 Ci. 

Remarks 

The radionuclide inventory 
estimated for module 1 of the 
105-C Reactor was 0.046 Ci. 
Almost all of the inventory at 
105-C is located in the lift 
station sump, which is excluded 
from 105-KE S&M activities. 

Almost all of the activity present 
in the reactor block is 
incorporated in the reactor 
moderator (graph; te) stack, 
thermal shield, process tubes, 
and the control system. 

Radiological characterization 
determined direct dose rate 
readings and smearable 
contamination levels (both alpha 
and beta) 

Majonty of contamination at 
105-C was determined to be 
present in the lift station sump, 
which is excluded from S&M 
activities at 105-KE 

References 

BHI-00831, Appendix A 
(BHI 1996a), provides the 
development of the 105-C 
Reactor Building inventory 
The relationship between the 
105-C Reactor Building 
inventory and the 105-KE 
Reactor Building inventory IS 

further developed in 
Section 4 1 2 1 

Staff interview 

WHC-EP-0619 (WHC 1993) 

UNI-3714 (p. 51) 
(UNC 1987) 

UNI-946 (p. 7-4) 
(UNC 1978) 

BMI-0083 1, Appendix A 
(BHI 1996a), provides the 
development of the 105-C 
Reactor Building inventory. 
The relationship between the 
10.5-C Reactor Building 
inventory and the 105-KE 
Reactor Building inventory is 
further developed in 
Section 4.1.2.1 

WHC-EP-0619 (p. Cl-197) 
(WHC 1993) 
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Table A-9. Summary of 105-ICE Reactor Buildings Hazard Identification. (5 Pages) 
Hazard 

T Y P  
iirect 
adiation 

Location Form Quantity Remarks References 

WHC-EP-0619 (p. C1-197) 
[WHC 1993) 

05-KE Reactor 
3uilding 

vlodule 2 
process area 
within shield 
walls excluding 
eactor block) 

Mixed fission 
products, primarily 
in the form of 
surface 
contamination. 
Location is subject 
to direct radiation 
emitted from the 
reactor block. 

\iot quantified Moderate to high exposure rates 
In the immediate vicinity of the 
nner and outer control rod 
ooms, reactor rear face, 
nezzanine, and top of reactor 
vertical safety control rod 
actuators 

105-KE Reactor 
3uilding: 

Module 2 
.eactor block 
e.g., reactor 
noderator stack, 
rocess tubes, 
HCRS, gun 
mrrels, thermal 
md biological 
shields) 

Activated material 
in the moderator 
stack, thermal and 
biological shields, 
and corrosion film 
of process tubes. 

5.8E+04 Ci total 
ictivity. 

I .3 Ci alpha 
ictivity. 

Energetic gamma emitters 
;sossible in immediate vicinity 
af activated structures 
:e.g., graphite stack, thermal 
shield); however, breach of the 
reactor block is excluded from 
current S&M activities. 

WHC-EP-0619 (p. C1-197) 
(WMC 1993) 

105-KE Reactor 
Building: 

Pipe tunnel 

Mixed fission 
products and 
plutonium present 
as contamination 
within piping, ball 
chute, and as 
surface 
contamination on 
walls and floors 

Radiological 
:haracterization 
indicated 
maximum reading 
3f 15 mWhr on 
he louvered 
ZxhaList vent in 
wall The avei age 
true limiting dose 
*ate was measured 
to be 2 mRihr 

The characterizahon was 
conducted in 8/76 Available 
references provide no indication 
that a subsequent 
charactenzation of the area has 
been performed 

UNI-946 (p. 7-45) 
(UNC 1978) 

k i o n a b l e  
Aaterial 

105-KE Reactor 
Building: 

Module 2 
reactor block 

Pu-239 and 
Am-241 present in 
the moderator 
stack. 

I .3 Ci None UNI-3714 (UNC 1987) 

lazardous 
daterial 
e.g., toxic, 
arc inogeni c: 

105-KE Reactor 
Building: 

Modules 1 and 
2, and water 
tunnels 
(e.g., supply fan 
area, valve pit) 

Asbestos in the 
form of transite 
siding and wall 
board, and 
insulation (friable i f  
degraded or 
damaged). 

707.9 m3. Asbestos abatement plan in 
place to remove 
noncontaminated asbestos from 
the buildings Asbestos 
normally maintained in a 
nonfriable condition 

WHC-SP-033 1, Rev 1 
(p. A-132) (WHC 1994) 

BHI-00221 (p. 3-36) 
(BHI 1994b) 

105-KE Reactor 
Building: 

Several 
locations 
(e.g., X-l 
irradiation test 
facility, inner 
control rod 
room) 

Lead shielding in 
the form of lead 
shot, brick, sheet 
and cast forms. 

170 metric tons. Majority of lead located in 
radiation zones where S&M 
activities occur infrequently. 
Lead oxidation rates greater thar 
expected based on 
environmental conditions (i .e., 
arid climate). 

BHl-00221 (p. 3-36) 
(BHI 1994b) 

UNI-3714 (UNC 1987) 

WHC-EP-0619 (p. C1-199) 
(WHC 1993) 
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Table A-9. Summary of 105-KI3 Reactor Buildings Hazard Identification. (5 Pages) 

Location Form Quantity Remarks References Hazard 
TY Pe 

{azardous 
Yraterial 
e.g., toxic, 
:arcinogenic) 

Biohazard 

Asphyxiant‘ 
Confined 
Space 

105-KE Reactor 
Building: 

Solid purge 
room and 
decontamination 
agent mixing 
room 

Lead-based paint Not quantified None. WHC-EP-0619 (p. CI-200) 
[WHC 1993) 

105-KE Reactor 
Building: 

Several 
locations 
(e.g., “ D  
elevator drive 
platform, 
southwest area 
of valve pit) 

Mercury contained 
in switches and 
instruments. 

Not quantified Mercury is present in small 
quantities and is  contained. 

WHC-EP-0619 (p. C1-200) 
(WHC 1993) 

105-KE Reactor 
Building: 

Room across 
from control 
room 

Mercury. Unknown. Documentation indicates that 
the room is posted as being 
mercury contaminated. No 
inspection of room completed 

WHC-EP-0619 (p C1-200) 
(WHC 1993) 

105-KE Reactor 
Building: 

Modules 1 and 

PCBs contained in 
electrical and 
1 ighting equipment . 

Not quantified PCBs are contained and do not 
present a hazardous material 
concern. 

Historical knowledge 

L 

Residual quantity. Majority of these items has been 
removed. 

WMC-EP-0619 (WHC 1993) Solvents, grease, 
oils, and aerosol 
containers. 

Ethylene glycol 
present in heating 
system and surge 
tanks. 

105-KE Reactor 
Building 

Module 1 

105-KE Reactor 
Building 

Modules 1 and 
2 

Residual quantity. Ethylene glycol piping used for 
heating facility has been drained 
hut contains residue 

WI-IC-EP-0619 (p. CI-201) 
(WHC 1993) 

Insects, rodents, 
snakes; bird and 
animal feces. 

Greater activity 
than in normally 
occupied 
facilities 

WHC-EP-0619 (p. C1-202) 
(WHC 1993) 

105-KE Reactor 
Building: 

Modules 1 
and 2 

105-KE Reactor 
Building: 

All areas 

Because of limited activity in 
and around the building, 
increased insect, rodent, and 
snake activity can be expected 

Animal feces are considered a 
health hazard and may be 
contaminated 

Unventilated below-grade 
structures not appropriately 
posted as “Confined Spaces ” 

Unventilated 
below-grade 
structures. 

Not quantified WHC-EP-0619 (p. 3-49) 
(WHC 1993) 
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Table A-9. Summary of 105-l?X Reactor Buildings Hazard Identification. (5 Pages) 

Location Form Quantity Hazard 
Type 

Flammable/ 
Combustible 
Material 

Reactive 
Material 

Explosive 
Material 

Electrical 
Energy 

References 

VHC-EP-0619 (p. CI -207) 
WHC 1993) 

Remarks 

;mall quantities of oil in most 
.ources. 

05-KE Reactor 
luilding 

4odule 2 
e g , front face 
iork area, C 
levator drive 
nit) 

)il and grease. Stored bottles of 
notor oil; oil 
eaking from 
quipment; oil and 
gease residue. 

05-KE Reactor 
kiilding 

JIodule 2 
eactor block 

3raphite blocks kpproximatel y 
1,595 m3. 

Staff interview While graphite can bum, there is 
10 ignition source of sufficient 
:nergy present in the facility to 
:ause the graphite to ignite. 

'otential exists to discover old 
:ontainers of chemicals that, if 
nixed, could generate headgas. 

WHC-EP-0619 (p 3-50) 
:WHC 1993) 

Residual 
quantities 

Not applicable. 

tesidual process 
ind deactivation 
:hemicals. 

Jot applicable. 

05-KE Reactor 
3uilding 

05-KE Reactor 
3uilding 

ieference indicates that some 
mknown chemicals exist in the 
xiilding. Since only a few 
:hemicals can produce an 
zxplosive condition, it is 
mticipated that this does not 
pepresent a hazard. 

Not quantified Wiring system in fairly good 
zondition Staff interview 
indicates that potential electrical 
,hock hazards (e g , exposed 
wires, energized fixtures) 
discussed in WHC-EP-0619 
(WHC 1993) have been 
:on ected 

WHC-EP-0619 
(p 3-48) (WHC 1993) 

Staff interview 

Jncontrolled 
mergized or 
iotentially 
nergized 
:onductors. 

105-KE Reactor 
3uilding 

105-KE Reactor 
Building: 

Space heaters None outside of 
that routinely 
encountered in 
industry. 

Not applicable. 

Thermal 
Energy 

Kinetic 
Energy 

Module 1 
~ 

Building occupied infrequently 
dunng S&M activities, roof 
structures in fair condition 

WHC-EP-0619 
(p. 3-43) (WHC 1993) 

Structural 
zomponents 

105-KE Reactor 
Building: 

All areas 

105-KE Reactor 
Building: 

All areas 

WHC-EP-0619 (pp. Cl-190, 
191) (WHC 1993) 

None outside that 
routinely 
encountered in 
industry 

All equipment, except 
compressor, is de-energized. 
However, the equipment is not 
visibly disconnected from the 
power source. 

Probability of event is extremel: 
low. 

Air compressor; 
miscellaneous 
rotating equipment. 

105-KE Reactor 
Building: 

All areas 

Aircraft crash Not applicable. WHC-SD-CP-SAR-021, 
Rev. 1 (WHC 1996) 

105-KE Reactor 
Building: 

All areas 

Vehicle crash Not applicable. Probability of event is low. 
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Table A-9. Summary of 105-KE Reactor Buildings Hazard Identification. (5 Pages) 

Location Form Quantity Remarks 

- 

References 

WHC-EP-0619 
(p. C1-191) (WHC 1993) 

Compressed air. Air compressor located on 
mezzanine over supply fan area. 

105-KE Reactor 
Building: 

All areas 

None outside that 
routinely 
encountered in 
industry 

Not applicable 105-KE Reactor 
Building 

The potential exists for an 
earthquake to induce the failure 
of building structural members, 
which then can interact with the 
radioactive and hazardous 
material inventory 

None Earthquake of 
sufticient 
magnitude to result 
in failure of 
structural 
components. 

Flood of sufficient 
magnitude to result 
in structural 
intrusion. 

Not applicable. The potential exists for water to 
interact with radioactive and 
hazardous materials within the 
building as a result offlooding. 

None 105-KE Reactor 
Building 

105-KE Reactor 
Building 

Volcanic activity 
produces sufficient 
ashfall to result in 
the failure of 
structural members. 

Not quantified. Ashfall has the potential to 
result in structural members 
interacting with radioactive and 
hazardous materials. 

None 

105-KE Reactor 
Building 

Precipitation 
infiltrates the 
building structure. 

Precipitation in the 
form of snow 
results in failure of 
structural members. 

Not quantified Precipitation could infiltrate the 
structure and interact with 
radioactive and hazardous 
materials. 

Snowfall could result in 
structural members interacting 
with the radioactive and 
hazardous materials. 

None 

105-KE Reactor 
Building 

Not applicable None Lightning strike on 
the building 
structure. 

High winds of 
sufficient 
magnitude to result 
in the failure of 
structural members. 

Lightning could potentially 
strike the building and interact 
with the radioactive and 
hazardous material inside 

High winds could potentially 
induce the failure of structural 
members and a resultant 
interaction with radioactive and 
hazardous materials 

105-KE Reactor 
Building 

Not quantified. None 

FSB = fuel storage basin 
HCR = horizontal control rod 
PCB = polychlorinated biphenyl 
S&M = surveillance and maintenance 
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Table A-10. Summary of 105-KW Reactor Building and Water Tunnels 
Hazard Identification. (5 Pages) 

Form 

Mixed fission 
products (primarily 
Sr-90); minor 
amount of fixed 
surface 
contamination. 

~ 

Quantity 

-ess than 
f 046 Ci 

Hazard Type Location Remarks 

The radionuclide inventory 
determined for module 1 of the 
105-C Reactor was 0.046 Ci. 
Almost all of the inventory at 
105-C is located in the lift 
station sump, which is excluded 
from 105-KW S&M activities. 

References 

Ldioactive 
Aaterial 

105-KW 
Reactor 
B tii Iding: 

Module 1 
(general 
ancillary 
support areas 
of the reactor 
building 
excluding the 
FSB and 
water) 

BHI-00831, Appendix A 
[BHI 1996a), provides the 
development ofthe 105-C 
Reactor Building inventory. 
The relationship between the 
105-C Reactor Building 
inventory and the 105-KW 
Reactor Building inventory is 
further developed in 
Section 4.1.2.1. 

105-KW 
Reactor 
Building: 

Module 2: 
general (area 
within shield 
walls 
excluding 
reactor block). 

Mixed fission 
products (primarily 
Sr-90 and Cs-137) 
present as surface 
contamination, 

Surface 
:ontamination not 
luantified. 

Majority of material is 
contained and not readily 
dispersible. 

WHC-EP-0619 (WHC 1993) 

UNI-3714 (p. 52) 
(UNC 1987) 

105-KW 
Reactor 
Building 

Module 2 
reactor block 
(e g , reactor 
moderator 
stack, process 
tubes, HCRs, 
gun barrels, 
thermal and 
biological 
shields) 

Primarily activated 
material in the 
graphite stack, 
thermal shield, and 
corrosion film of 
process tubes 

5.1 E+04 Ci total 
ictivity. 

I .3 Ci alpha 
ictivi ty. 

Almost all of the activity present 
in the reactor block is 
incorporated in the reactor 
moderator (graphite) stack, 
thermal shield, process tubes, 
and the control system 

105-KW 
Reactor 
Building: 

Water tunnels 

Not applicable Uone. No radiation levels detected 
above background Access 
requirements document 
indicates no RWP needed for 
entry 

BH1-00221 (p. 3-42) 
(BHI 1994b) 

Access requirements 

UNI-946 (p. 7-4) 
(UNC 1978) 

105-KW 
Reactor 
Building 

Pipe tunnel 

Mixed fission 
products and 
plutonium present 
as contamination 
within piping, ball 
chute, and as 
surface 
contamination on 
walls and floors 

Uot quantified Radiological characterization 
determined direct dose rate 
readings and smearable 
contamination levels (both alpha 
and beta). 
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Table A-10. Summary of 105-KW Reactor Building and Water Tunnels 
Hazard Identification. (5 Pages) 

Form Quantity Remarks References Location Hazard Type 

Direct 
Radiation 

Fissionable 
Material 

Uixed fission 
products (primarily 
Sr-90), minor 
mount  of fixed 
surface 
:ontamination 

Less than 0.046 C Majority of contamination at 
105-C was determined to be 
present in the lift station sump, 
which is excluded from S&M 
activities at 105-KW. 

- 
3H1-00831, Appendix A 
BHI 1996a), provides the 
levelopment of the 105-C 
ieactor Building inventory. 
f i e  relationship between the 
105-C Reactor Building 
nventory and the 105-D 
ieactor Building inventory is 
irrther developed in 
Section 4.1.2.1. 

105-KW 
Reactor 
Building 

Module 1 
(general 
ancillary 
support areas 
of the reactor 
building 
excluding the 
FSB and 
water) 

Reactor 
Building 

Module 2 
reactor block 
(e g , reactor 
mod era t o r 
stack, process 
tubes, HCRs, 
thermal and 
biological 
shields) 

105-KW Activated material 
in the moderator 
stack, thermal and 
biological shields, 
and corrosion film 
of process tubes. 

5.1E+04 Ci total 
activity. 

1.3 Ci alpha 
activity. 

Energetic gamma emitters 
possible in immediate vicinity 
of activated structures 
(e.g., thermal shield); however, 
breach of reactor block is 
prohibited. 

WHC-EP-0619 (pp. CI-229 
md 230) (WHC 1993) 

Not applicable Access requirements document 
indicates no RWP required for 
entry. 

BHl-00221 (p. 3-42) 
:BHI 1994b) 

Access requirements 

105-KW 
Reactor 
Building: 

Water tunnels 

105-KW 
Reactor 
Building: 

Pipe tunnel 

No radiation 
levels detected 
above 
background. 

Radiological 
characterization 
indicated an 
average true 
limiting dose rate 
of 5 mR/hr. 

Mixed fission 
products and 
plutonium present 
as contamination 
within piping, ball 
chute, and as 
surface 
contamination on 
walls and floors 

The characterization was 
conducted in 8/76 Available 
references pi ovide no indication 
that the area has been 
characterized since then 

UNI-946 (p. 7-45) 
[UNC 1978) 

Pu-239 and 
Am-241 present in 
the graphite stack. 

None. UNI-3714 (p. 52) 
(UNC 1987) 

105-KW 
Reactor 
Building: 

Module 2 
reactor block 

105-KW 
Reactor 
Building: 

Module 1 and 
water tunnels 
(e.g., exhaust 
fan room) 

1.3 Ci. 

Not quantified. Asbestos in the 
form of transite 
siding and wall 
board, and 
insulation (friable I ,  

degraded or 
damaged) 

Asbestos abatement program to 
expedite removal of 
noncontaminated asbestos 
Asbestos maintained in a 
nonfriable condition 

BHI-00221 (p. 3-42) 
(BHI 1994b) 

(WHC 1993) 
WHC-EP-0619 (p. CI-230) 

Hazardous 
Material 
(e.g., toxic, 
carcinogenic) 
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Table A-10. Summary of 105-KW Reactor Building and Water Tunnels 
Hazard Identification. (5 Pages) 

Location 

105-KW 
Reactor 
Building: 

Several areas 
(e.& D 
elevator drive 
platfoi-nm, 
outer control 
rod room) 

Form 

Lead shielding in 
.he form of lead 
;hot, brick, sheet 
tnd cast forms; also 
lead-based paint. 

Quantity 

157.5 metric tons 

Remarks 

Majority of lead located in 
aadiation zones where S&M 
ictivities occur infrequently. 
Lead oxidation rates greater than 
:xpected based on 
environmental conditions (i.e., 
arid climate). 

References 

UNI-3714 (p. (3-8) 
(UNC 1987) 

WHC-EP-0619 (p. C1-232, 
233) (WHC 1993) 

Mercury contained 
in switches and 
instruments 

h e  switch in 
:ach area except 
D elevator, which 
ias two, and VSR 
h v e  units, which 
lave an unknown 
auantity 

Not readily dispersible; not 
significantly impacted by S&M 
activities. 

WHC-EP-0619 (pp. CI-232, 
233) (WHC 1993) 

105-KW 
Reactor 
Building: 

East end of 
mezzanine 
level in fan 
room, exhaust 
fan room, 
VSR drive 
units, 
D elevator 
drive unit, 
X-2 level 
irradiation test 
facility 

105-KW 
Reactor 
Building: 

Module I and 
water tunnels 

PCBs contained in 
electrical and 
lighting equipment. 

Not quantified PCBs are contained and do not 
present a hazardous material 
concern. 

Historical knowledge 

Solvents, grease, 
oils, and aerosol 
containers. 

Residual quantity. Majority ofthese items have 
been removed. 

WHC-EP-0619 (WHC 1993) 105-KW 
Reactor 
Building 

Module 1 

Reactor 
Building 

Module 1 
(fan room 
x-o level) 

105-KW Dilute ethylene 
glycol solution. 

Unknown quantit: 
(tank is 40% full). 

Solution contained within tank; 
solution concentration is 
approximately 14%. 

BHI-00066, Rev. 4 (p. 7-10) 
(BHI 1997a) 

Residual quantity. Staff interview Ethylene glycol in 
heating system and 
surge tanks. 

Insects, rodents, 
snakes; bird and 
animal feces. 

105-KW 
Reactor 
Building 

Reactor 
Building: 

Module 1 and 
water tunnels 

105-KW 

Ethylene glycol piping used tor 
heating facility has been drained 
but contains residue 

Building is subject to periodic 
animal intrusion Inordinate 
number of dead birds 

Animal feces are considered a 
health hazard and may be 
contaminated 

Greater than the 
level for normally 
occupied 
buildings. 

WHC-EP-0619 (WHC 1993) 

BHI-00066 (p 7-9) 
(BHI 1997a) 

105-KW 
Reactor 
Building: 

All areas 

Unventilated 
below-grade 
structures. 

Not quantified Unventilated below-grade 
structures not appropriately 
posted as “Confined Spaces.” 

WHC-EP-0619 (p 3-49) 
(WHC 1993) 
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Table A-10. Summary of 105-KW Reactor Building and Water Tunnels 
Hazard Identification. (5 Pages) 

Hazard Type 

'lammablei 
:ombustible 
Aaterial 

leactive 
daterial 

Location Form Quantity Remarks References 

BHI-00052 (p. B-35) 
(BHI 1994a) 

BHI-00066, Rev. 4 (p. 7-8) 
(BHI 1997a) 

105-KW 
ieactor 
3uilding: 

Module 1 

Oil Stored bottles of 
motor oil; oil 
leaking from 
Equipment. 

None 

105-KW 
ieactor 
3uilding 

Module 2 
eactor block 

105-KW 
Reactor 
Building 

Module 1 
md 2 

Graphite blocks. Approximately 
2,086 yd3 

Residual 
quantities. 

While graphite can bum, there is 
no ignition source of sufficient 
energy present in the facility to 
cause the graphite to ignite. 

Staff interview 

BHI-00066, Rev. 4 (p. 7-10) 
(BHI 1997a) 

WHC-EP-0619 (p. 3-50) 
(WHC 1993) 

Residual process 
and deactivation 
chemicals. 

Potential exists to discover old 
containers of chemicals that, if 
mixed, could generate heatlgas. 

?xplosive 
daterial 

105-KW 
Reactor 
Building 

Not applicable None Reference indicates that some 
unknown chemicals exist in the 
building. Since few chemicals 
can produce an explosive 
condition, it is anticipated that 
this hazard is not a concem. 

WHC-EP-0619 (p. C1-236) 
(WHC 1993) 

Zlectrical 
Znergy 

105-KW 
Reactor 
Building: 

Modules 1 
and 2 

105-KW 
Reactor 
Building: 

Module 1 

Uncontrolled, 
energized or 
potentially 
energized 
conductors. 

Not quantified. 

None outside of 
that routinely 
encoun tercd in 
industry. 

Not applicable. 

Wiring system in fairly good 
condition. Staff interview 
indicates that potential electrical 
shock hazards (e.g., exposed 
wires, energized fixtures) 
discussed in WHC-EP-0619 
(WWC 1993) have been 
corrected. 

BHI-00052 (p B-32) 
(BHI l994a) 

WHC-EP-0619, (p 3-48, 
C1-228,229) (WHC 1993) 

Staff interview 

rhermal 
3nergy 

Onetic Energy 

Space heaters. Building walkthrough 

BHI-00066, Rev. 4 (p. 7-7) 
(BHI 1997a) 

Structural 
components 

Facilities occupied infrequently 
dunng S&M activities, roof 
structures in fair condition 

105-KW 
Reactor 
Building: 

All areas 

105-KW 
Reactor 
Building: 

All areas 

105-KW 
Reactor 
Building: 

All areas 

Air compressor; 
miscellaneous 
rotating equipment. 

None outside that 
routinely 
encountered in 
industry. 

Not applicable. 

Not applicable. 

All equipment, except 
compressor, is de-energized. 
However, the equipment is not 
visibly disconnected from the 
power source. 

Probability of event is extreme11 
low. 

WHC-EP-0619, 
(p. C1-227) (WHC 1993) 

WHC-SD-CP-SAR-021, 
Rev. 1 (WHC 1996) 

Aircraft crash 

Vehicle crash. Probability of event is low. 105-KW 
Reactor 
Building: 

All areas 
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Table A-10. Summary of 105-KW Reactor Building and Water Tunnels 
Hazard Identification. (5 Pages) 

Hazard Type Location Form Quantity 

None outside that 
routinely 
encountered in 
industry. 

Remarks References 

WHC-EP-0619 (p. CI-227) 
(WHC 1993) 

Building walkthrough 

Iigh Pressure 105-KW 
Reactor 
Building: 

411 areas 

Compressed air Air compressor located on 
mezzanine over supply fan area. 

riatural 
'henomena 

105-KW 
Reactor 
Building 

Earthquake of 
sufficient 
magnitude to result 
in  failure of 
structural 
components. 

Not applicable. The potential exists for an 
earthquake to induce the failure 
of building structural members, 
which then can interact with the 
radioactive and hazardous 
material inventory. 

None 

105-KW 
Reactor 
Building 

105-KW 
Reactor 
Building 

Flood of sufficient 
magnitude to result 
in structural 
intrusion. 

Volcanic activity 
produces sufiicient 
ashfall to result in 
the failure of 
structural members. 

Not applicable. 

Not quantified. 

The potential exists for water to 
interact with radioactive and 
hazardous materials within the 
building as a result of flooding. 

None 

Ashfall has the potential to 
result in structural members 
interacting with radioactive and 
hazardous materials. 

None 

105-KW 
Reactor 
Building 

105-KW 
Reactor 
Building 

Precipitation 
infiltrates the 
building structure. 

Precipitation in the 
form of snow 
results in failure of 
structural members. 

Lightning strike on 
the building 
structure. 

Not quantified Precipitation could infiltrate the 
structure and interact with 
radioactive and hazardous 
materials. 

Snowfall could result in 
structural members interacting 
with the radioactive and 
hazardous materials. 

None 

Not applicable. Lightning could potentially 
strike the building and interact 
with the radioactive and 
hazardous material inside. 

None 

None 105-KW 
Reactor 
Building 

High winds of 
sufficient 
magnitude to result 
in the failure of 
structural members. 

Not quantified High winds could potentially 
induce the failure of structural 
members and a resultant 
interaction with radioactive and 
hazardous materials 

FSB = fuel storage basin 
PCB = polychlorinated biphenyl 
RWP = radiological work permit 
S&M = surveillance and maintenance 
VSR = vertical safety rod 
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Table A-11. Summary of 110-KE Gas Storage Tanks Hazard Identification. (2 Pages) 
Location 

IO-KE Gas 
itorage Tanks 

Form 

'Jot applicable. 

Quantity 

None. 

Remarks References aazard Type 
YHC-SP-033 1, Rev. 0 
p. A-98) (WHC 1988) 

1tl1-00221 (p. 3-37) 
BHI 1994h) 

iccess requirements 

adioactive 
laterial 

hrect 
.adlation 

4ccess requirements document 
ndicates that a RWP i s  not 
equired for this facility 

10-KE Gas 
itorage Tanks 

Uot applicable None 4ccess requirements document 
indicates that a RWP is not 
required for this facility. 

NHC-SP-0331, Rev 0 
p A-98) (WHC 1988) 

3HI-00221 (p 3-37) 
BHI 1994b) 

kcess  requirements 

NHC-SP-0331, Rev 0 
p A-98) (WHC 1988) 

381-00221 (p 3-37) 
BHI 1994b) 

iccess requirements 

Access requirements document 
indicates that a RWP is not 
required for this facility. 

issionable 
Merial 

I 1 0-KE Gas 
Storage Tanks 

I IO-KE Gas 
Storage Tanks 

Not applicable. None. 

Not applicable. None Tanks have been removed 
except for four 1.8-m-diameter 
by 5 5-m-long low-pressure COZ 
tanks and their supports. 

A'HC-SP-0331, Rev. 0 
p A-98) (WHC 1988) 

3Hi-00221 (p 3-37) 
BHI 1994b) 

Iazardous 
daterial 
e.g., toxic, 
arcinogenic) 

3iohawrd 

kphyxiant' 
:onfined Space 

1 I 0-KE Gas 
Storage Tanks 

Insects, rodents, 
and snakes. Bird 
and animal feces. 

Greater activity 
than that for 
normally occupied 
buildings. 

Increased insect, rodent, and 
snake activity due to limited 
human activity 

Animal feces are considered a 
health hazard and may be 
contaminated 

A'HC-EP-0619 (WHC 1993) 

1 IO-KE Gas 
Storage Tanks 

Confined spaces 
within remaining 
tanks. 

Four large tanks 
remain. 

Caution signs are posted on 
exterior of tanks No openings 
to tank interior observed during 
walkdown 

WHC-SP-033 I ,  Rev 0 
:p A-98) (WHC 1988) 

Btli-00221 (p 3-37) 
[BtIi 1994b) 

Facility walkdown 

WHC-SP-033 I ,  Rev 0 
(p A-98) (WHC 1988) 

BHI-00221 (p 3-37) 
(BHi 1994b) 

'lammable/ 
lomhustible 
Material 

1 1 0-KE Gas 
Storage Tanks 

1 10-KE Gas 
Storage Tanks 

Not applicable. None No potential for 
flammable/comhustible material 
to be present. 

Not applicable None No potential for reactive 
material to be present. 

WHC-SP-033 I ,  Rev. 0 
(p. A-98) (WHC 1988) 

BHI-00221 (p. 3-37) 
(BHI 1994b) 

Reactive 
Material 

Explosive 
Material 

1 10-KE Gas 
Storage Tanks 

Not applicable None. No potential for explosive 
material to be present. 

WHC-SP-0331, Rev 0 
(p A-98) (WHC 1988) 

BH1-00221 (p 3-37) 
(BHi 1994h) 

WHC-SP-033 I ,  Rev 0 
(p A-99) (WHC 1988) 

BHI-00221 (p 3-37) 
(BHi 1994b) 

WHC-SP-033 1, Rev 0 
(p A-98) (WHC 1988) 

BHI-00221 (p 3-37) 
(BHI l994h) 

Electrical 
Energy 

1 1 0-KE Gas 
Storage Tanks 

Not applicable. None. No electrical service is provided 
to the tanks. 

Thermal 
Energy 

1 1 0-KE Gas 
Storage Tanks 

Not applicable. None. No sources of thermal energy. 
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Table A-11. Summary of 11O-KE Gas Storage Tanks Hazard Identification. (2 Pages) 

Hazard Type Location Form Quanti@ Remarks References 

Kinetic Energy 1 1 0-KE Gas 
Storage Tanks 

Structural 
components. 

Four tanks 
devated above 
grade on supports. 

Standard industrial hazard WHC-SP-0331, Rev. 0 

BHI-00221 (p. 3-37) 
(BHI 1994b) 

(p. A-98) (WHC 1988) 

1 1 0-KE Gas 
Storage Tanks 

Aircraft crash. Not applicable. Probability of event is extremely 
low. 

WHC-SD-CP-SAR-02 1, 
Rev. 1 (WHC 1996) 

1 IO-KE Gas 
Storage Tanks 

Vehicle crash. Not applicable. Probability of event is low. 

High Pressure 1 1 0-KE Gas 
Storage Tanks 

Not applicable None. Remaining tanks are low 
pressure and are empty. 

WHC-SP-0331, Rev. 0 
(p. A-98) (WHC 1988) 

BHI-00221 (p. 3-37) 
fBHI 1994b) 

Natural 
Phenomena 

1 10-KE Gas 
Storage Tanks 

Not applicable. Not applicable. Since there is no known 
radioactive material and the 
remaining tanks historically held 
CO? and are currently empty, 
there is no potential for a natural 
phenomena event to interact 
with radioactive material or 
hazardous substances at this 
facility. 

None 

C 0 2  = carbon dioxide 
RWP = radiological work permit 
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Increased insect, rodent, and 
snake activity is expected due tc 
limited human activity 

Animal feces are considered a 
health hazard and may be 
contaminated 

Documentation indicates that 
the building interior has not 
been inspected Facility 
walkdown revealed that 
accessible sections of the bunker 
do not contain asphyxiants 
and/or confined maces 

Appendix A - Preliminary Hazards Analysis Rev. 3 

Table A-12. Summary of 110-KW Gas Storage Building 
Hazard Identification. (3 Pages) 

lazard Type 

adioactive 
laterial 

Location Form Quantity Remarks References 

#HC-SP-033 1 ,  Rev 0 

Facility walkdown 

p A-116) (WHC 1988) 
10-KW Gas 
itorage 
hilding: 

3unker 

'otential for fixed 
;urface 
:ontamination. 

\lot quantified. 

\lone. 

3unker is located within a RBA. 

Documentation indicates no 
-adiation levels detected above 
2ackground. 

10-KW Gas 
;torage 
3uilding: 

htdoor  gas 
torage area 

IO-KW Gas 
itorage 
3uilding: 

3unker 

Vot applicable. BHI-00221 (p. 3-43) 
:BHI 1994b) 

Potential for minor 
imounts of fixed 
surface 
:ontamination. 

Vot quantified Bunker is located within a RBA. WHC-SP-0331, Rev. 0 
(p. A-116) (WHC 1988) 

Pirect 
adiation 

I 1 0-KW Gas 
itorage 
3uilding: 

3utdoor gas 
;torage area 

I 1 0-KW Gas 
Storage 
3uilding: 

Bunker 

Not applicable Uone. Documentation indicates no 
radiation levels detected above 
background. 

BHI-00221 (p. 3-43) 
(BHI 1994b) 

None Historic use of building would 
indicate that fissionable materia' 
is not a hazard 

WHC-SP-0331, Rev. 0 
(p. A-I 16) (WHC 1988) 

ksionable 
Aaterial 

Not applicable. 

1 10-KW Gas 
Storage 
Building 

Outdoor gas 
storage area 

1 10-KW Gas 
Storage 
Building 

Bunker 

Not applicable None Documentation indicates no 
radiation levels detected above 
background 

BHI-00221 (p. 3-43) 
(BHI 1994b) 

None. 

None. 

Facility walkdown revealed that 
the high-pressure tanks are 
present but empty No 
hazardous materials were 
identified 

Two empty (6 ft in diameter by 
18 ft long) low-pressure COZ 
tanks and their supports 

Facility walkdown 

WHC-EP-0619 (p. 3-50) 
(WHC 1993) 

-lazardous 
vlaterial 
e.g., toxic, 
:arcinogenic) 

Not applicable 

I I 0-KW Gas 
Storage 
Building: 

Outdoor gas 
storage area 

110-KW Gas 
Storage 
Building: 

Bunker and 
outdoor gas 
storage area 

Not applicable. WHC-SP-0331, Rev. 0 
(p. A-I 16) (WHC 1988) 

BHI-00221 (p. 3-43) 
(BHI 1994b) 

Greater than the 
level encountered 
at normally 
occupied 
buildings. 

None. 

WMC-EP-0619 (WHC 1993) Biohazard Insects, rodents, 
and snakes. Bird 
and animal feces. 

Asphyxianu 
Confined Spac 

1 10-KW Gas 
Storage 
Building: 

Bunker 

Not applicable. Facility walkdown 

WHC-EP-0619 (p. 3-50) 
(WHC 1993) 
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Table A-12. Summary of 110-KW Gas Storage Building 
Hazard Identification. (3 Pages) 

Location Form Quantity References 

Facility walkdown 

[BHI 1994b) 
BHI-00221 (p. 3-43) 

Remarks Hazard Type 

Asphyxianu 
Confined Space 

Flammable/ 
Combustible 
Material 

Reactive 
Material 

l'onfined spaces 
within remaining 
anks. 

Two large tanks 
remain. 

411 tank openings are closed and 
ippropriate caution sings are 
iosted on tank exteriors. 

I 1 0-KW Gas 
Storage 
3uilding 

3utdoor gas 
storage area 

1 10-KW Gas 
Storage 
Building 

Bunker 

Facility walkdown 

(BHI 1994b) 
BHI-00221 (p. 3-43) 

\iot applicable None 4vailable references provide no 
information regarding current 
iuilding content. Facility 
walkdown revealed that there 
ire no flammable/combustible 
materials in the building. 

No potential for flammable or 
zombustible material. 

1 IO-KW Gas 
Storage 
Building: 

Outdoor gas 
storage area 

l o t  applicable. None. BHI-00221 (p. 3-43) 
(BHI 1994b) 

got applicable None Available references contain no 
information regarding current 
building content Facility 
walkdown revealed that there 
are no reactive matemls in the 
bunker 

Facility walkdown 

(BHI 1994b) 
BHI-00221 (p. 3-43) 

1 1 0-KW Gas 
Storage 
Building: 

Bunker 

Not applicable None. No potential for reactive 
material. 

BHI-00221 (p. 3-43) 
(BHI 1994b) 

1 1 0-KW Gas 
Storage 
Building: 

Outdoor gas 
storage area 

1 10-KW Gas 
Storage 
Building: 

Bunker 

Not applicable. None. Facility walkdown 

WHC-SP-033 I ,  Rev 0 
(p A-1 16) (WHC 1988) 

BHI-00221 (p 3-43) 
(BHI 1994b) 

Available references provide no 
informahon regarding current 
building content Facility 
walkdown revealed no explosivg 
materials in the bunker 

Not applicable. None No potential for explosive 
material. 

BHI-00221 (p. 3-43) 
(BHI 1994b) 

110-KW Gas 
Storage 
Building: 

Outdoor gas 
storage area 

1 10-KW Gas 
Storage 
Building 

No electrical service is providec 
to the outdoor storage area. Thc 
bunker is energized. 

WHC-SP-0331, Rev. 0 
(p. A-116) (WHC 1988) 

BHI-00221 (p. 3-43) 
(BHI 1994b) 

None beyond that 
normally 
encountered in 
industry. 

None. 

None beyond that 
normally 
encountered in 
industry. 

Not applicable. Available references provide na 
information regarding current 
building content Facility 
walkdown revealed no thermal 
energy hazards 

WHC-SP-033 I ,  Rev. 0 
(p. A-l16)(WHC 1988) 

BHI-00221 (p. 3-43) 
(BHI 1994b) 

I 1 0-KW Gas 
Storage 
Building 

1 1 0-KW Gas 
Storage 
Building 

Structural 
components. 

Gas storage tanks 
elevated above 
grade on supports. 

Standard industrial hazard. WHC-SP-033 I ,  Rev. 0 
(p. A-l16)(WHC 1988) 

BHI-00221 (p. 3-43) 
(BHI 1994b) 
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Table A-12. Summary of 110-KW Gas Storage Building 
Hazard Identification. (3 Pages) 

Hazard Type 

Kinetic Energy 

High Pressure 

Natural 
Phenomena 

Location Form Quantity Remarks References 

Rev. 1 (WMC 1996) 
WHC-SD-CP-SAR-021, I IO-KW Gas 

Storage 
3uilding 

I IO-KW Gas 
Storage 
Building 

Aircraft crash Not applicable. Probability of event is extremely 
low 

Vehicle crash Not applicable. Probability of event is low 

BHI-00221 (p. 3-43) 
(BE11 1994b) 

1 1 0-KW Gas 
Storage 
Building 

Not applicable None Remaining tanks are empty 

1 1 0-KW Gas 
Storage 
Building: 

3utdoor gas 
storage area 

1 1 0-KW Cas 
Storage 
Building: 

Bunker 

Not applicable. Not applicable. Since the tanks historically 
contained C 0 2  and are currently 
empty, there is no potential for a 
natural phenomena event to 
interact with hazardous material 

Earthquake could result in 
structural members interacting 
with radioactive materials. 

None 

Earthquake of 
sufficient 
magnitude to result 
in structural failure. 

Not applicable None 

1 1 0-KW Gas 
Storage 
Building: 

Flooding of 
sufficient 
magnitude to result 
in structural 
intrusion. 

Not applicable. Flooding could result in water 
interacting with radioactive 
materials. 

None 

Bunker 

Ashfall could result in structural 
members interacting with 
radioactive materials. 

None 1 IO-KW Gas 
Storage 
Building: 

Bunker 

Volcanic activity 
produces sufficient 
ashfall to result in 
failure of roof. 

Not quantified. 

None 1 I 0-KW Gas 
Storage 
Building: 

Precipitation 
infiltrates structure. 

Precipitation in the 
form of snow 
results in failure of 
structural members. 

Not quantified. Precipitation could infiltrate the 
structure and interact with 
radioactive materials. 

Snowfall could result in 
structural members interacting 
with the radioactive materials. 

Bunker 

I 1 0-KW Cas 
Storage 
Building: 

Lightning strike on 
structure. 

Not applicable Lightning could strike the 
structure and interact with 
radioactive materials. 

None 

Bunker 

1 10-KW Gas 
Storage 
Building: 

Bunker 

High winds of 
sufficient 
magnitude to result 
in structural failure. 

Not quantified. High winds could result in 
structural members interacting 
with radioactive materials. 

None 

. area 
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Table A-13. Summary of 115-KE Gas Recirculation Building 
Hazard Identification. (3 Pages) 

Form 

Surface 
contamination on 
equipment, piping, 
and walls/floors. 
Contaminated filter 
media. 

Remarks 

Radiological charactenzation 
indicated maximum readings of 
30 mWhr on condensers in the 
dryer rooms The average true 
limiting dose rate ranged from 
<1 mWhr to 2 mR/hr 

Hazard Type Location 

I 15-KE Gas 
iecirculation 
3uilding 

’ipe tunnel, 
iooster 
Sower room, 
filter room, 
jryer rooms, 
,perations 
.oom 

Quantity 

Not quantified. 

References 

UNI-946 (pp. 7-47 to 7-52) 
(UNC 1978) 

(WHC 1993) 
WHC-EP-0619 (p. CI-214) 

Ladioactive 
claterial 

>irect 
lad i ation 

I 15-KE Gas 
Recirculation 
Building: 

Pipe tunnel, 
booster 
blower room, 
filter room, 
dryer rooms, 
operations 
room 

Surface 
contamination on 
equipment, piping, 
and wal Is/fl oors. 
Contaminated filter 
media. 

Radiological 
characterization 
indicated 
maximum 
readings of 
30 mRhr on 
condensers in the 
dryerrooms The 
average true 
limiting dose rate 
ranged from 
<1 mRhr to 2 
mRhr  

Sections of the interior of the 
building apparently have not 
been radiologically 
characterized since 1976. Much 
of the upper area of the building 
is a radiation zone. 

UNI-946 (pp. 7-47 to 7-52) 
(UNC 1978) 

WHC-EP-0619 (pp. 3-51 and 
C1-214)(WHC 1993) 

(BHI 1994b) 
BHI-00221 (p. 3-38) 

Smears taken to determine alpha 
contamination indicate a 
maximum of 15 dpmil00 cm’ at 
the floor drain in the booster 
blower room 

3ssionable 
Material 

1 15-KE Gas 
Recirculation 
Building 

Pipe tunnel, 
booster 
blower room, 
filter room, 
dryer rooms, 
operations 
room 

Surface 
contamination on 
equipment, piping, 
and walls/floors. 
Contaminated filter 
media. 

Not quantified. UNI-946 (pp 7-47 to 7-52) 
(UNC 1978) 

(BHI 1994b) 
BHI-00221 (p 3-38) 

Kazardous 
Material 
(e.g., toxic, 
carcinogenic) 

Biohazard 

1 15-KE Gas 
Recirculation 
Building 

1 15-KE Gas 
Recirculation 
Building 

1 15-KE Gas 
Recirculation 
Building 

Mercury contained 
in glass containers 
and switch. 

Asbestos pipe 
insulation, friable if 
degraded or 
damaged. 

Not quantified The potential exists for small 
quantities of mercury to be 
found in glass containers. One 
mercury switch. 

Building potentially has 
asbestos concern because of 
piping and ductwork. 

WHC-EP-0619 (p. CI-214) 
(WHC 1993) 

Not quantified WHC-EP-0619 (p CI-214) 
(WHC 1993) 

(BHI 1994b) 

WHC-SP-033 1, Rev 0 

BHI-00221 (p 3-38) 

(p A-101) (WHC 1988) 

BHI-00221 (p 3-38) 
(BHI 1994b) 

Increased rodent, insect, and 
snake activity expected due to 
limited human activity 

Animal feces are considered a 
health hazard and may be 
contaminated 

Insects, rodents, 
and snakes. Bird 
and animal feces. 

Greater activity 
than in normally 
occupied 
facilities. 

Asphyxiant/ 
Confined Spaci 

1 15-KE Gas 
Recirculation 
Building 

Building is 
unventilated and 
has many confined 
spaces both above 
and below grade. 

Not quantified. The atmosphere of most of the 
confined spaces has not been 
checked. Confined spaces are 
not identified. 

WHC-EP-0619 (p. CI-213) 
(WHC 1993) 

(BHI 1994b) 
BHI-00221 (p. 3-38) 
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Hazard Type 

Flammable/ 
Combustible 
Material 

Reactive 
Material 

Explosive 
Material 

Electrical 
Energy 

Thermal 
Energy 

Kinetic Energy 

High Pressure 

Table A-13. Summary of 115-KE Gas Recirculation Building 
Hazard Identification. (3 Pages) 

Location 

iecirculation 
3uilding 

15-KE Gas 

L 15-KE Gas 
Xecirculation 
3uilding 

Form 

\lot applicable. 

Quantity 

Jone. 

?one. 

Remarks References 

4vailable references provide no 
nformation regarding 
lammable/combustible 
naterial. Based on description 
tf historic operations it is 
inticipated that this is not a 
iazard. 

NHC-EP-0619 (p. C1-213) 
WHC 1993) 

BHI 1994b) 
3H1-00221 (p. 3-38) 

\lot applicable. 4vailable references provide no 
nformation regarding reactive 
naterials. Based on historic 
,perations it is anticipated that 
.his is not a hazard. 

UHC-EP-06 19 (p C1-2 13) 
WHC 1993) 

BHI 1994b) 
3HI-00221 (p 3-38) 

WHC-EP-0619 (p C1-213) 
WHC 1993) 

BHI 1994b) 
3HI-00221 (p 3-38) 

1 15-KE Gas 
Recirculation 
Building 

Vot applicable ?one. 4vailable references provide no 
information regarding explosive 
material Based on description 
3f historic operations it is 
anticipated that this is not a 
hazard 

1 15-KE Gas 
Recirculation 
Building 

I 15-KE Gas 
Recirculation 
Building 

1 15-KE Gas 
Recirculation 
Building 

1 15-KE Gas 
Recirculation 
Building 

Booster 
blower room, 
dryer rooms 

1 15-KE Gas 
Recirculation 
Building 

1 15-KE Gas 
Recirculation 
Building 

1 15-KE Gas 
Recirculation 
Building 

3nly that routinely 
mcountered in 
industry. 

\lot quantified Available references indicate no 
findings regaiding electrical 
hazards because the building 
was not entered Facility is 
energized 

WHC-EP-0619 (p. C1-214) 
[WHC 1993) 

(BHI 1994b) 
BHI-00221 (p. 3-38) 

Vone. Available references provide no 
information regarding thermal 
energy Based on current 
building operations it is 
anticipated that this is not a 
hazai d 

WHC-SP-033 1, Rev. 0 
(p. A-101) (WHC 1988) 

BHI-00221 (p. 3-38) 
(BHI 1994b) 

Not applicable. 

Building occupied infrequently 
during S&M activities 

WHC-SP-033 1, Rev. 0 
(p. A-101) (WHC 1988) 

BHI-00221 (p. 3-38) 
(BHI 1994b) 

Structural 
components. 

Not applicable. 

Rotating equipment 
(Le., turbines, 
motors). 

None outside that 
routinely 
encountered in 
industry. 

Not applicable. 

Available references provide no 
information regarding current 
status of equipment. 

WHC-SP-0331, Rev. 0 
(p. A-101) (WHC 1988) 

WHC-EP-0619 (WHC 1993) 

BHI-00221 (p. 3-38) 
(BHI 1994b) 

Probability of event is exhemel: 
low. 

WHC-SD-CP-SAR-02 1, 
Rev. 1 (WHC 1996) 

Aircraft crash 

Not applicable Probability of event is low Vehicle crash, 

None. Available references provide no 
information regarding sources o 
high pressure. Based on 
description of historic 
operations it is anticipated that 
this is not a hazard. 

WHC-SP-033 1, Rev. 0 
(p. A-101) (WHC 1988) 

WHC-EP-0619 (WHC 1993) 

BHI-00221 (p. 3-38) 
(BHI 1994b) 

Not applicable 
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Table A-13. Summary of 115-KE Gas Recirculation Building 
Hazard Identification. (3 Pages) 

Hazard Type 

datura1 
'henomena 

Location 

1 15-KE Gas 
Recirculation 
Building 

Form Quantity Remarks References 

Earthquake of 
sufficient 
magnitude to result 
in structural failure. 

Not applicable. Earthquake could result in 
structural members interacting 
with radioactive and hazardous 
materials. 

None 

None 1 15-KE Gas 
Recirculation 
Building 

Flooding of 
sufficient 
magnitude to result 
in structural 
intrusion. 

Volcanic activity 
produces sufficient 
ashfall to result in 
failure of roof. 

Not applicable. Flooding could result in water 
interacting with radioactive and 
hazardous materials. 

Not quantified. Ashfall could result in structural 
members interacting with 
radioactive and hazardous 
materials. 

None qatural 
'henomena 

1 15-KE Gas 
Recirculation 
Building 

1 15-KE Gas 
Recirculation 
Building 

Precipitation 
infiltrates structure. 

Precipitation in the 
form of snow 
results in failure of 
structural members. 

Not quantified. Precipitation could infiltrate the 
structure and interact with 
radioactive and hazardous 
materials. 

Snowfall could result in 
structural members interacting 
with the radioactive and 
hazardous materials. 

Lightning could strike the 
structure and interact with 
radioactive and hazardous 
materials. 

None 

None I 15-KE Gas 
Recirculation 
Building 

1 15-KE Gas 
Recirculation 
Building 

Lightning strike on 
structure. 

Not applicable. 

High winds of 
sufficient 
magnitude to result 
in structural failure 

Not quantified High winds could result in 
structural members interacting 
with radioactive and hazardous 
materials. 

None 

S&M = surveillance and maintenance 
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Table A-14. Summary of 115-KW Gas Recirculation Building 
Hazard Identification. (3 Pages) 

Location Form Quantity References 

JNI-946 (pp. 7-58 to 7-66) 
UNC 1978) 

WHC 1993) 

BHI 1994b) 

WHC-EP-0619 (p. C1-245) 

3HI-00221 (p. 3-44) 

Remarks 

iadiological characterization 
ndicated maximum readings of 
55 mWhr on condensers in the 
fryer rooms. The avera, oe true 
imiting dose rate for the areas 
mged from <1 mR/hr to 
5 mWhr. 

hrface 
:ontamination on 
:quipment, piping, 
tnd wallsifloors. 
Zontaminated filter 
nedia. 

Not quantified. 15-KW Gas 
:ecirculation 
luilding: 

‘ipe tunnel, 
looster 
!lower room, 
ilter room, 
lkyer rooms, 
lperations 
oom 

15-KW Gas 
teecirculation 
luilding: 

’ipe tunnel, 
tooster 
)lower room, 
ilter room, 
Iryer rooms, 
)perations 
oom 

Surface 
:ontamination on 
tquipment, piping, 
md walls/floors 
Jontaminated filter 
nedia 

Radiological 
characterization 
indicated 
maximum 
readings of 
65 mR/hr on 
condensate 
drainlines and 
turbine in the #1 
dryerroom The 
average true 
limiting dose rate 
for the various 
rooms ranged 
from <1 mR/hr to 
5 m m r  

3ections of the interior of the 
iuilding apparently have not 
x e n  radiologically 
:hametenzed since 1976 Much 
3f the upper area of the building 
IS a radiation zone 

UNI-946 (pp. 7-58 to 7-66) 
:UNC 1978) 

[WHC 1993) 

(BHI 1994b) 

WHC-EP-0619 (p. C1-245) 

BHI-00221 (p. 3-44) 

Suiface 
;ontamination on 
?quipment, piping, 
and wallsifloors 
Contaminated filter 
media 

Not quantified Smears taken to determine alphz 
contamination indicate 
maximum of 6,000 dpm’ 
100 cm’ on louvered exhaust 
duct i n  wall to 105-KW Pipe 
Tunnel The average value was 
approximately 
500 dpmi100 em’ 

UNI-946 (pp. 7-58 to 7-66) 
(UNC 1978) 

(BHI 1994b) 
BHI-00221 (p. 3-44) 

I 15-KW Gas 
iecirculation 
Suilding 

’ipe tunnel, 
iooster 
ilower room, 
iilter room, 
jryer rooms, 
Jperations 
-oom 

1 15-KW Gas 
Recirculation 
Building 

WHC-SP-0331, Rev 0 
(p A-118)(WHC 1988) 

WHC-EP-0619 (p C1-245) 
(WHC 1993) 

(BHI 1994b) 
BHI-00221 (p 3-44) 

Asbestos pipe 
insulation, friable if 
damaged or 
degraded. 

Not quantified Facility potentially has asbestos 
concern because it contains 
piping and duetwork. 

1 15-KW Gas 
Recirculation 
Building 

Insects, rodents, 
and snakes. Bird 
and animal feces. 

Greater activity 
than in normally 
occupied 
facilities. 

Increased rodent, insect, and 
snake activity expected due to 
limited human activity 

Animal feces are considered a 
health hazard and may be 
contaminated 

WHC-SP-033 1, Rev. 0 
(p. A-118) (WHC 1988) 

BHI-00221 (p. 3-44) 
(BHI 1994b) 

The atmosphere of most of the 
confined spaces has not been 
checked. Confined spaces are 
not identified. 

WHC-EP-0619 (p. C1-245) 
(WHC 1993) 

(BHI 1994b) 
BHI-00221 (p. 3-44) 

1 15-KW Gas 
Recirculation 
Building 

Building is 
unventilated and 
has many confined 
spaces both above 
and below grade. 

Not quantified 
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Table A-14. Summary of 115-KW' Gas Recirculation Building 
Hazard Identification. (3 Pages) 

Remarks 

kvailable references provide no 
nformation regarding 
flammable/combustible 
natenal Based on description 
>f historic operations it is 
anticipated that this is not a 
hazard 

Available references provide no 
information regarding reactive 
materials Based on historic 
operations it is anticipated that 
this is not a hazard 

References lazard Type 

lammable/ 
ombustible 
laterial 

Location Form Quantity 

Vone. 
~ 

NHC-EP-0619 (p C1-245) 
WHC 1993) 

BHI 1994b) 
3H1-00221 (p 3-44) 

1 5-KW Gas 
teecirculation 
3uilding 

Uot applicable. 

eactive 
laterial 

15-KW Gas 
tecirculation 
3uilding 

I 15-KW Gas 
iecirculation 
3 u i 1 d i n g 

I 1  5-KW Gas 
Recirculation 
Building 

Uot applicable. Vone. NHC-EP-0619 (p. C1-245) 
WHC 1993) 

BHI 1994b) 
3H1-00221 (p. 3-44) 

Not applicable Vone. Available references provide no 
information regarding explosive 
material. Based on description 
of historic operations it is 
anticipated that this is not a 
hazard. 

WHC-EP-06 19 (p CI -245) 
WHC 1993) 

BHI 1994b) 
3HI-00221 (p 3-44) 

lxplosive 
4aterial 

Not quantified Available references provide no 
information regarding electrical 
hazards. Available references 
indicate that the building is 
energized. 

Available references provide no 
information regarding thermal 
energy. Based on current 
building operations it is 
anticipated that this is not a 
hazard. 

Building occupied infrequently 
during S&M activities. 

WHC-EP-0619 (p CI-245) 
WHC 1993) 

BMI-00221 (p 3-44) 
\BHI 1994b) 

ilectrical 
inergy 

Only that routinely 
encountered in 
industry. 

[hemal 
mergy 

I 15-KW Gas 
Recirculation 
Building 

Not applicable. None. WHC-EP-06 19 (p CI-245) 
[WHC 1993) 

BHI-00221 (p 3-44) 
[BHI 1994b) 

Cinetic Energy I 15-KW Gas 
Recirculation 
Building 

1 15-KW Gas 
Recirculation 
Building: 

Booster 
blower room; 
dryer rooms 

Structural 
components. 

Not applicable. WtIC-SP-0331, Rev. 0 
(p. A-I 18) (WHC 1988) 

BHI-00221 (p. 3-44) 
(BHI 1994b) 

Available references provide no 
information regarding current 
status of equipment 

WHC-SP-033 I ,  Rev. 0 
(p A-I 18) (WHC 1988) 

WHC-EP-06 19 (WHC 1993) 

BHI-00221 (p. 3-44) 
(BHI 1994b) 

Rotating equipmenl 
(i.e., turbines, 
motors). 

None outside that 
routinely 
encountered in 
industry. 

Probability of event is extreme]) 
low. 

1 15-KW Gas 
Recirculation 
Building 

Aircraft crash. Not applicable WHC-SD-CP-SAR-021, 
Rev. 1 (WHC 1996) 

Probability of event is low 1 15-KW Gas 
Recirculation 
Building 

Vehicle crash. Not applicable 

Available references provide no 
information regarding sources o 
high pressure. Based on 
description of historic 
operations it is anticipated that 
this is not a hazard. 

WHC-EP-06 I9  (p. CI -245) 
(WHC 1993) 

(BHI 1994b) 
BHI-00221 (p. 3-44) 

High Pressure 1 15-KW Gas 
Recirculation 
Building 

Not applicable. None. 
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Table A-14. Summary of 115-KW Gas Recirculation Building 
Hazard Identification. (3 Pages) 

Location Form Quantity Remarks References 

1 15-KW Gas 
Recirculation 
Building 

Not applicable Earthquake could result in 
structural members interacting 
with radioactive and hazardous 
materials. 

None Earthquakeof 
sufficient 
magnitude to result 
in structural failure. 

Flooding of 
sufficient 
magnitude to result 
in structural 
intrusion. 

1 15-KW Gas 
Recirculation 
Building 

Not applicable. Flooding could result in water 
interacting with radioactive and 
hazardous materials. 

None 

1 15-KW Gas 
Recirculation 
Building 

Volcanic activity 
produces sufficient 
ashfall to result in 
failure of roof 

Not quantified Ashfall could result in structural 
members interacting with 
radioactive and hazardous 
materials. 

None 

1 1 5-KW Gas 
Recirculation 
Building 

Precipitation 
infiltrates structure. 

Precipitation in the 
form of snow 
results in failure of 
structural members. 

Not quantified. None Precipitation could infiltrate the 
structure and interact with 
radioactive and hazardous 
materials. 

Snowfall could result in 
structural members interacting 
with the radioactive and 
hazardous materials. 

Lightning could strike the 
structure and interact with 
radioactive and hazardous 
materials. 

I 15-KW Gas 
Recirculation 
Building 

Not applicable. None Lightning strike on 
structure. 

1 15-KW Gas 
Recirculation 
Building 

High winds of 
sufficient 
magnitude to result 
in structural failure. 

Not quantified High winds could result in 
str~ictural members interacting 
with radioactive and hazardous 
materials. 

None 

S&M = surveillance and maintenance 
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Table A-15. Summary of 116-KE Reactor Exhaust Stack 
Hazard Identification. (2 Pages) 

Location Form Quantity References 

JNI-2244 (UNC 1982) 

WHC-EP-0619 
p 3-46) (WHC 1993) 

381-00221 (p 3-39) 
,BHI 1994b) 

Remarks 

go exterior radiation levels 
ietected above background 
itacl, interior was 
lecontaminated No alpha or 
)eta-gamma contamination was 
ietectable with portable 
nshumentation 

90 extenor radiation levels 
letected above background 
When stack height was reduced, 
he stack was decontaminated 
md the clean rubble was placed 
nside remaining portion of 
,tack 

Uo exterior radiation levels 
jetected above background 
Stack interior decontamnated 
m o r  to height reduchon 

I 16-KE 
ieactor 
3xhaust Stack 

vlixed fission 
)roducts and 
)lutonium present 
LS surface 
:ontamination. 

Undetectable with 
portable survey 
instruments. 

Material 

I 16-KE 
Reactor 
Exhaust Stack 

Hixed fission 
xoducts and 
dutonium present 
is surface 
:ontamination. 

Undetectable with 
portable survey 
instruments. 

UNI-2244 (UNC 1982) 

WHC-EP-0619 (pp. 3-46) 
(WHC 1993) 

(BHI 1994b) 
BHI-00221 (p. 3-39) 

Radiation I 
'lutonium present 
i s  surface 
:ontamination. 

Smearable and 
fixed alpha 
contamination 
less than 
100 d p d l 0 0  cm' 
(contamination 
undetectable with 
portable alpha 
survey 
instrument). 

UNI-2244 (UNC 1982) 

WHC-EP-0619 (pp. 3-46) 
(WHC 1993) 

(BHI 1994b) 
BHI-00221 (p. 3-39) 

1 16-KE 
Reactor 
Exhaust Stack 

1 16-KE 
Reactor 
Exhaust Stack 

1 16-KE 
Reactor 
Exhaust Stack 

1 16-KE 
Reactor 
Exhaust Stack 

Fissionable 
Material 

Hazardous 
Material 
(e.g., toxic, 
carcinogenic) 

Not applicable None Available references provide no 
information regarding hazardous 
material Based on informahon 
regarding historical operation, it 
is anticipated that there are no 
hazardous materials associated 
with the stack 

Increased rodent, insect, and 
snake activity expected due to 
limited human activity 

Animal feces are considered a 
health hazard and may be 
contaminated 

WHC-SP-0331, Rev 0 
(p B-12) (WHC 1988) 

WHC-EP-0619 (p 3-46) 
(WHC 1993) 

(BHI 1994b) 

WHC-SP-0331, Rev 0 

BHI-00221 (p 3-39) 

(p B-I2)(WHC 1988) 

BHI-00221 (p 3-39) 
(BHI 1994b) 

insects, rodents, 
and snakes. Bird 
and animal feces. 

Greater activity 
than in normally 
occupied 
facilities. 

Biohazard 

I 
Not applicable None When stack height was reduced 

the clean rubble was placed 
inside remaining portion of 
stack Therefore, it appears that 
the stack interior is inaccessible 

WFIC-SP-033 I ,  Rev. 0 
(p. B-12) (WHC 1988) 

BHI-00221 (p. 3-39) 
(BHI 1994b) 

Asphyxiant/ 
Confined Space 

Combustible 
Material 

WHC-SP-0331, Rev. 0 
(p. B-12) (WHC 1988) 

BHI-00221 (p. 3-39) 
(BHI 1994b) 

1 16-KE 
Reactor 
Exhaust Stack 

Not applicable. None Available references provide no 
information regarding 
flammable/combustible 
material Based on historic 
operation, it is anticipated that 
there is no such material 
associated with the stack 

Available references provide no 
informahon regarding reactive 
material Based on historic 
operation, it is anticipated that 
there is no such material 
associated with the stack 

1 16-KE 
Reactor 
Exhaust Stack 

Not applicable None. WHC-SP-0331, Rev. 0 
(p. B-I2)(WHC 1988) 

BHI-00221 (p. 3-39) 
(BFII 1994b) 

Material 
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Table A-15. Summary of 116-KE Reactor Exhaust Stack 
Hazard Identification. (2 Pages) 

Hazard Type Form 

Not applicable. 

Quantity 

gone. 

Remarks 

4vailable references provide no 
,nformation regarding explosive 
material. Based on historic 
>peration, it is anticipated that 
there is no such material 
associated with the stack. 

The facility is de-energized. 

References 

NHC-SP-033 1, Rev. 0 
p. B-12) (WHC 1988) 

3HI-00221 (p. 3-39) 
BHI 1994b) 

Location 

1 16-KE 
Reactor 
Exhaust Stack 

.xplosive 
4aterial 

llectrical 
hergy 

1 16-KE 
Reactor 
Exhaust Stack 

1 16-KE 
Reactor 
Exhaust Stack 

Not applicable. \lone. 

Vone. 

Not applicable. 

NHC-SP-033 1, Rev 0 
p B-13) (WHC 1988) 

3HI-00221 (p 3-39) 
BHI 1994b) 

UHC-SP-0331, Rev 0 
p 8-12) (WHC 1988) 

3HI-00221 (p 3-39) 
BHI 1994b) 

Available references provide no 
information regarding thermal 
energy sources. Based on 
historic operation, it is 
anticipated that there are none 
associated with the stack. 

Facility unoccupied during 
S&M activities. Height of stack 
reduced from 300 ft to 175 ft in 
1982. Clean rubble was placed 
inside remaining portion of 
stack. 

Probability of event is extremely 
low. 

'hemal 
:nergy 

Not applicable. 

WHC-SP-033 1, Rev 0 
p B-12) (WHC 1988) 

3HI-00221 (p 3-39) 
BHI 1994b) 

Cinetic Energy 

4igh Pressure 

1 16-KE 
Reactor 
Exhaust Stack 

Structural 
components. 

WHC-SD-CP-SAR-02 1, 
Rev. 1 (WHC 1996) 

1 16-KE 
Reactor 
Exhaust Stack 

Aircraft crash. Not applicable. 

Not applicable. Probability of event is low. 1 16-KE 
Reactor 
Exhaust Stack 

I 16-KE 
Reactor 
Exhaust Stack 

1 16-KE 
Reactor 
Exhaust Stack 

Vehicle crash. 

Available references provide no 
iiiformation regarding sources 01 
high pressure. Based on historic 
operation, it is anticipated that 
there are none associated with 
the stack. 

WHC-SP-0331, Rev. 0 
(p. B-13) (WHC 1988) 

BHI-00221 (p. 3-39) 
(BHI 1994b) 

Not applicable None. 

Not applicable. 
~ 

Since the stack was 
decontaminated and is not 
currently used, there is no 
potential for a natural 
phenomena event to interact 
with radioactive or hazardous 
material 

Natural 
Phenomena 

Not applicable None 
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Table A-16. Summary of 116-KW Reactor Exhaust Stack 
Hazard Identification. (2 Pages) 

Form Quantity Remarks References Location Hazard Type 

Ladioactive 
ifaterial 

I 16-KW 
Teeactor 
Sxhaust Stack 

Mixed fission 
products and 
plutonium present 
as surface 
contamination. 

indetectable with 
iortable survey 
nstruments. 

j o  exterior radiation levels 
ietected above background. 
;tack interior was 
lecontamlnated. No alpha or 
)eta-gamma contamination was 
letectable with portable 
nstrumentation. 

JNI-2244 (UNC 1982) 

WHC-EP-0619 (p. 3-51) 
‘WHC 1993) 

:BHI 1994b) 
BHI-00221 (p. 3-45) 

Xrect 
Cadi at i on 

I 16-KW 
Reactor 
Exhaust Stack 

Mixed fission 
products and 
plutonium present 
as surface 
contamination. 

Jndetectable with 
)ortable survey 
nstruments. 

\lo exterior radiation levels 
ietected above background. 
Uhen stack height was reduced, 
he stack was decontaminated 
md the clean rubble was placed 
nside remaining portion of 
;tack. 

UNI-2244 (UNC 1982) 

WHC-EP-0619 (pp. 3-51) 
(WHC 1993) 

(BHI 1994b) 
BHI-00221 (p. 3-45) 

1 16-KW 
Reactor 
Exhaust Stack 

Plutonium present 
as surface 
contamination. 

jmearable and 
k e d  alpha 
:ontaminatton 
ess than 
I00 d p d l 0 0  emz 
contamination 
indetectable with 
)ortable alpha 
iurvey 
nstrument) 

Vo exterior radiation levels 
jetected above background. 
Stack interior decontaminated 
x-ior to height reduction. 

UNI-2244 (UNC 1982) 

WHC-EP-0619 (pp. 3-51) 
(WHC 1993) 

(BHI l994b) 
BHI-00221 (p. 3-45) 

;issionable 
vtaterial 

-lazardous 
Vfatei ial 
e g , toxic, 
:arcinogenic) 

Biohazard 

Asphyxiant/ 
Confined Space 

~ 

I 16-KW 
Reactor 
Exhaust Stack 

Not applicable \lone. Available references provide no 
information regarding hazardou: 
material. Based on description 
uf historic operation it is 
anticipated that there are no 
hazardous materials associated 
with the stack. 

WHC-SP-033 I ,  Rev 0 
(p B-I5)(WHC 1988) 

WHC-EP-0619 (p 3-51) 
(WHC 1993) 

(BHI 1994b) 
BHI-00221 (p 3-45) 

Insects, rodents, 
and snakes. Bird 
and animal feces. 

3reater activity 
.han in normally 
xcupied 
Facilities. 

Increased rodent, insect, and 
snake activity expected due to 
limited human activity. 

Animal feces are considered a 
health hazard and may be 
contaminated. 

WHC-SP-0331, Rev. 0 

BHI-00221 (p. 3-45) 
(BHI 1994b) 

(p. B-15) (WHC 1988) 
1 16-KW 
Reactor 
Exhaust Stack 

1 16-KW 
Reactor 
Exhaust Stack 

Not applicable. None WHC-SP-033 I ,  Rev. 0 
(p. B-15) (WHC 1988) 

BHI-00221 (p. 3-45) 
(BHI 1994b) 

When stack height was reduced 
the clean rubble was placed 
inside remaining portion of 
stack. Therefore, it appears that 
the stack interior is inaccessible 

Available references provide no 
information regarding 
flaminable/combustible 
material. Based on historic 
operation, it is anticipated that 
there is no such material 
associated with the stack. 

Flammable/ 
Combustible 
Material 

1 16-KW 
Reactor 
Exhaust Stack 

Not applicable. None. WHC-SP-0331, Rev. 0 
(p. B-15)(WHC 1988) 

BHI-00221 (p. 3-45) 
(BHI 1994b) 

Reactive 
Material 

None Available references provide nc 
information regarding reactive 
material. Based on historic 
operation, it is anticipated that 
there is no such material 
associated with the stack. 

WHC-SP-033 1, Rev. 0 
(p. B-15) (WHC 1988) 

BHI-00221 (p. 3-45) 
(BHI 1994b) 

Not applicable. 1 16-KW 
Reactor 
Exhaust Stack 
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Table A-16. Summary of 116-KW Reactor Exhaust Stack 
Hazard Identification. (2 Pages) 

Location Form Remarks References 

NHC-SP-033 1, Rev. 0 

3H1-00221 (p. 3-45) 
BHI 1994b) 

p. B-15) (WHC 1988) 

Quantity Hazard Type 

<xplosive 
daterial 

I 16-KW 
ieactor 
Sxhaust Stack 

Not applicable. Tone. Available references provide no 
information regarding explosive 
material. Based on historic 
operation, it is anticipated that 
there is no such material 
associated with the stack. 

Not applicable. None The facility is de-energized Zlectrical 
mergy 

I 16-KW 
3eactor 
Zxhaust Stack 

WHC-SP-033 1, Rev 0 
p R-16)(WHC 1988) 

3Hl-00221 (p 3-45) 
BHI 1994b) 

WHC-SP-033 I ,  Rev 0 
p B-lS)(WHC 1988) 

3HI-00221 (p 3-45) 
BHI 1994b) 

I 16-KW 
Reactor 
Exhaust Stack 

Not applicable. None I'hermal 
znergy 

Available references provide no 
information regarding sources of 
thermal energy. Based historic 
operation, it is anticipated that 
there are none associated with 
the stack. 

Structural 
components 

Not applicable. Facility unoccupied during 
S&M activities. Height of stack 
reduced from 300 ft to 175 ft in 
1982. Clean rubble was placed 
inside remaining portion of 
stack. 

WHC-SP-033 1, Rev. 0 
$. B-15) (WHC 1988) 

BH1-00221 (p. 3-45) 
(BHI 1994b) 

Kinetic Energy 1 16-KW 
Reactor 
Exhaust Stack 

Aircraft crash. Not applicable Probability of event is extremelq 
low. 

WHC-SD-CP-SAR-021, 
Rev. 1 (WHC 1996) 

1 16-KW 
Reactor 
Exhaust Stack 

I 16-KW 
Reactor 
Exhaust Stack 

Vehicle crash Not applicable Probability of event is low. 

High Pressure 1 16-KW 
Reactor 
Exhaust Stack 

Not applicable. None. WHC-SP-0331, Rev. 0 
(p. B-I6)(WHC 1988) 

BH1-00221 (p. 3-45) 
(BHI 1994b) 

Available references provide no 
information regarding sources o 
high pressure. Based on historic 
operation, it is anticipated that 
there are none associated with 
the stack. 

Since the stack was 
decontaminated and is not 
currently used, there is no 
potential for a natural 
phenomena event to interact 
with radioactive or hazardous 
material. 

1 16-KW 
Reactor 
Exhaust Stack 

Not applicable Not applicable. None Natural 
Phenomena 
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Table A-17. Summary of 117-KE Exhaust Air Filter Building 
Hazard Identification. (3 Pages) 

References Hazard Type 

Ldioaetive 
daterial 

Location Form Quantity Remarks 

1 17-KE 
Exhaust Air 
Filter 
Building: 

Inlet tunnel; 
B cell; 
exhaust tunnel 

stack 
to 1 16-KE 

Llixed fission 
iroduets and 
ilutonium present 
3s surface 
:ontamination and 
ioldup in filter 
nedia. 

\iot quantified. Vo exterior radiation levels 
jetected above background 
Process equipment (e g , filters) 
zontaminated Interior surfaces 
3f the building have been coated 
with a sealant 

NHC-SP-033 1, Rev. 0 
p. A-103) (WHC 1988) 

JNI-946 (pp. 7-7 to 7-1 0) 
UNC 1978) 

BHI 1994b) 
3HI-00221 (p. 3-40) 

No extenor radiation levels 
detected above background 
Equipment within building is 
contaminated The maximum 
smearable alpha and beta 
contamination levels, 
30 d p d l 0 0  cm2 and 
30,000 dprdl00 em2, 
respectively, were measured at 
the first filter frame in B cell 

lirect 
iadiation 

Fissionable 
Material 

1 17-KE 
Exhaust Air 
Filter 
Building: 

Inlet tunnel; 
B cell; 
exhaust tunnel 

stack 
to I 16-KE 

1 17-KE 
Exhaust Air 
Filter 
Building: 

Inlet tunnel; 
B cell; 
exhaust tunnel 

stack 
to 1 16-KE 

Llixed fission 
sroducts present as 
surface 
:ontamination, 
:ontamination 
within equipment, 
and holdup in filter 
media. 

iadiological 
:haraeterization 
ndicated 
naximum 
eadings of 
5 mR/hr 
15,000 c/m) for 

filters in B cell 
The average true 
limiting dose rate 
for the various 
rooms ranged 
from < I  m R h  to 
1 mWhr 

JNI-946 (pp. 7-7 to 7-9 and 
7-53 to 7-55) (UNC 1978) 

3HI-00221 (p. 3-40) 
BHI 1994b) 

Plutonium present 
as surface 
contamination, 
contamination 
within equipment, 
and as holdup in 
filter media 

The maximum 
smearable alpha 
contamination, 
30 dprdl00 em2, 
was measured at 
the first filter 
frame in the 
B cell. 

Not quantified. 

Smearable alpha contamination 
averaged approximately 
10 d p d 1 0 0  cm2. 

UNI-946 (pp 7-53 to 7-55) 
:UNC 1978) 

[BHI l994b) 
BHI-00221 (p 3-40) 

Building contains piping for 
service water, compressed air, 
and instrument lines. 

Hazardous 
Material 
(e.g., toxic, 
carcinogenic) 

1 17-KE 
Exhaust Air 
Filter 
Building 

1 17-KE 
Exhaust Air 
Filter 
Building 

Asbestos insulation 
friable if degraded 
or damaged 

WHC-SP-0331, Rev. 0 
(p. A-103) (WHC 1988) 

BHI-00221 (p. 3-40) 
(BHI 1994b) 

Greater activity 
than in normally 
occupied 
facilities. 

Potential increased rodent, 
insect, and snake activity due to 
limited human activity. 

Animal feces are considered a 
health hazard and may be 
contaminated. 

Access to facility can only be 
made via large steel roof hatchei 
that must be removed with the 
aid of a crane. 

WHC-SP-033 I ,  Rev. 0 
(p. A-103) (WHC 1988) 

BHI-00221 (p. 3-40) 
(BHI 1994b) 

Biohazard 

Asphyxiant/ 
Confined Spacr 

Insects, rodents, 
and snakes; animal 
feces. 

I 17-KE 
Exhaust Air 
Filter 
Building 

Building is 
unventilated and 
has many confined 
spaces both above 
and below grade. 

Not applicable Building is properly controlled 
as a “Confined Space,” and 
building is not routinely entered 

WHC-SP-0331, Rev. 0 
(p. A-103) (WHC 1988) 

BHI-00221 (p. 3-40) 
(BHI 1994b) 
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Table A-17. Summary of 117-KE Exhaust Air Filter Building 
Hazard Identification. (3 Pages) 

Remarks 

NHC-SP-0331 (WHC 1994) 
ndicates that the interior 
,urfaces of the building have 
)een coated with polyvinyl 
Ply-On) to seal cracks 

lazard Type 

Iammablei 
ombustible 
[aterial 

Location Form Quantity 

Uot quantified. 

References 

VVHC-SP-0331, Rev. 0 
p. A-103) (WHC 1988) 

3HI-00221 (p. 3-40) 
BHI 1994b) 

I 17-KE 
Zxhaust Air 
W e r  
3uilding 

Polyvinyl. 

Activated charcoal 
in filters. 

Not quantified rhere are six banks of filters in 
he building according to 
-1W-74095 (GE 1963) 

-1W-74095, Vol. 3 (p. 132) 
GE 1963) 

I 17-KE 
3xhaust Air 
Zilter 
3uilding 

WHC-SP-033 1, Rev. 0 
:p. A-103) (WHC 1988) 

BHI-00221 (p. 3-40) 
[BHI 1994b) 

WHC-SP-0331 Rev. 0 
(p. A-103) (WHC 1988) 

BHI-00221 (p. 3-40) 
(BHI 1994b) 

eactive 
laterial 

I 17-KE 
Exhaust Air 
Filter 
Building 

1 17-KE 
Exhaust Air 
Filter 
Building 

Unknown, Unknown. 4vailable references provide no 
nformation regarding reactive 
naterial. 

4vailable references provide no 
nformahon regarding explosive 
naterial Based on description 
>f historic operations it is 
inticipated that there are no 
:xplosive material hazards 

Available references provide no 
information regarding electrical 
hazards, but staff interview 
indicated that the building is 
energized 

xplosive 
laterial 

Not applicable None 

.lectrical 

.nergy 

'hemal 
nergy 

1 17-KE 
Exhaust Air 
Filter 
Building 

Unknown. Unknown WHC-SP-0331, Rev 0 
(p A-104) (WHC 1988) 

BHI-00221 (p 3-40) 
(BHI 1994b) 

Staff Interview 

117-KE 
Exhaust Air 
Filter 
Building 

Unknown Unknown Available references provide no 
information regarding thermal 
energy. 

WHC-SP-033 1, Rev. 0 
(p. A-103) (WHC 1988) 

(BHI 1994b) 

WHC-SP-0331, Rev. 0 

BHI-00221 (p. 3-40) 

(p. A-103) (WHC 1988) 

BHI-00221 (p. 3-40) 
(BHI 1994b) 

h e t i c  Energy 1 17-KE 
Exhaust Air 
Filter 
Building 

Structural 
components 
(e.g., large steel 
access covers). 

Not applicable. Removal of large steel access 
covers requires the aid of a 
crane, which implies a potential 
load drop. However, the 
building is not entered during 
routine S&M activities. 

117-KE 
Exhaust Air 
Filter 
Building 

Rotating equipment 
(i.e., axial vane 
fan). 

One. A single fan was available to 
provide ventilation for the 
facility during maintenance. 
Available references provide no 
information regarding current 
status of equipment. 

WHC-SP-0331, Rev. 0 
(p. A-103) (WHC 1988) 

I 17-KE 
Exhaust Air 
Filter 
Building 

Aircraft crash Not applicable Probability of event is extremely 
low. 

WHC-SD-CP-SAR-021, 
Rev. 1 (WHC 1996) 

1 17-KE 
Exhaust Air 
Filter 
Building 

Vehicle crash Not applicable. Probability of event is low. 

WHC-SP-0331 Rev. 0 
(p. A-l03)(WHC 1988) 

-1igh Pressure 1 17-KE 
Exhaust Air 
Filter 
Building 

Compressed air. Typical of that 
found in industry. 

Compressed air lines located 
within facility. Available 
references provide no 
information regarding present 
condition of lines. 
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Table A-17. Summary of 117-KE Exhaust Air Filter Building 
Hazard Identification. (3 Pages) 

Form 

Earthquake of 
sufficient 
magnitude to result 
in structural failure 

Quantity 

Vot applicable. 

Remarks 

Earthquake could result in 
structural members interacting 
with radioactive and hazardous 
materials. The majority of the 
structure is below grade. 

References Hazard Type 

Natural 
Phenomena 

Location 

(one 1 17-KE 
Exhaust Air 
Filter 
Building 

1 17-KE 
Exhaust Air 
Filter 
Building 

I 17-KE 
Exhaust Air 
Filter 
Building 

Flooding of 
sufficient 
magnitude to result 
in structural 
intrusion 

Volcanic activity 
produces sufficient 
ashfall to result in 
failure of roof 

Not applicable. 

Not quantified. 

Flooding could result in water 
interacting with radioactive and 
hazardous materials. 

qone 

Ashfall could result in structural 
members interacting w t h  
radioactive and hazardous 
materials 

Vone 

1 17-KE 
Exhaust Air 
Filter 
Building 

Precipitation 
infiltrates structure. 

Precipitation in the 
form of snow 
results in failure of 
structural members. 

Not quantified Precipitation could infiltrate the 
structure and interact with 
radioactive and hazardous 
materials. 

Snowfall could result in 
structural members interacting 
with the radioactive and 
hazardous materials. 

Lightning could strike the 
structure and interact with 
radioactive and hazardous 
materials. 

Vone 

1 17-KE 
Exhaust Air 
Filter 
Building 

Exhaust Air 
Filter 
Building 

I 17-KE 

Lightning strike on 
structure. 

Not applicable. None 

Not quantified High winds could result in 
structural members interacting 
with radioactive and hazardous 
materials. The majority of the 
structure is below grade. 

None High winds of 
sufficient 
magnitude to result 
in structural failure 

S&M = surveillance and maintenance 
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Table A-18. Summary of 117-KW Exhaust Air Filter Building 
Hazard Identification. (3 Pages) 

Location Form References Remarks Quantity 

Vot quantified. 
-~ 
17-KW 

{xhaust Air 
3 te r  
3uilding: 

nlet tunnel; 
3 cell; 
:xhaust tunnel 

,tack 
0 116-KW 

Vlixed fission 
iroducts and 
Tlutonium present 
3s surface 
:ontamination and 
ioldup in filter 
nedia. 

Vo exterior radiation levels 
jetected above background. 
Process equipment (e.g., filters) 
Zontaminated. Interior surfaces 
3f the building have been coated 
with a sealant. 

JNI-946 (pp. 7-7 to 7-9) 
UNC 1978) 

BHI 1994b) 
381-00221 (p. 3-46) 

Mixed fission 
xoducts present as 
surface 
:ontamination, 
:ontamination 
within equipment, 
aid holdup in filter 
media. 

JNI-946 (pp. 7-7 to 7-9 and 
’-67 to 7-70) (UNC 1978) 

3HI-00221 (p. 3-46) 
BHI 1994b) 

No exterior radiation levels 
detected above background 
Equipment within building is 
contaminated The maximum 
smearable alpha and beta 
contamination levels, 
1,250 d p d 1 0 0  em’ and 
225,000 d p d 1 0 0  em2, 
respectively, were measured in 
the inlet tunnel 

Radiological 
:haracterization 
ndicated 
naximum 
peadings of 
2 5 mWhr in the 
inlet tunnel The 
average true 
limiting dose rate 
for the various 
areas i anged from 
:I mWhr to 
2 mWhr 

The maximum 
smearable alpha 
contamination, 
1,250 dpm/ 
100 em’, was 
measured for the 
wall at the first 
turning vane in the 
inlet tunnel 

17-KW 
:xhaust Air 
7ilter 
3uilding: 

nlet tunnel; 
3 cell; 
:xhaust tunnel 

;tack 
0 116-KW 

117-KW 
Exhaust Air 
Filter 
Building: 

Inlet tunnel; 
B cell; 
xhaust tunnel 
to 116-KW 
stack 

Smearable alpha contamination 
averaged approximately 
100 d p d 1 0 0  cm’. 

JNI-946 (pp 7-8 and 7-67) 
UNC 1978) 

:BHI 1994b) 
BHI-00221 (p 3-46) 

Plutonium present 
as surface 
contamination, 
contamination 
within equipment, 
and as holdup in 
filter media. 

1 17-KW 
Exhaust Air 
Filter 
Building 

Asbestos insulation 
friable if degraded 
or damaged. 

Building contains piping for 
service water, compressed air, 
and instrument lines. 

WHC-SP-0331 Rev 0 
(p A-120) (WHC 1988) 

BHI-00221 (p 3-46) 
(BHI 1994b) 

WHC-SP-033 1, Rev 0 
(p A-120) (WHC 1988) 

BI-11-00221 (p 3-46) 
(BHI 1994’0) 

Not quantified. 

Greater activity 
than in normally 
occupied 
facilities. 

Insects, rodents, 
and snakes; animal 
feces. 

Potential increased rodent, 
insect, and snake activity due to 
limited human activity 

Animal feces are considered a 
health hazard and may be 
contaminated 

Access to facility can only be 
made via large steel roof hatchel 
that must be removed with the 
aid of a crane 

1 17-KW 
Exhaust Air 
Filter 
Building 

1 17-KW 
Exhaust Air 
Filter 
Building 

Building is 
unventilated and 
has many confined 
spaces both above 
and below grade 

Not applicable Building is properly controlled 
as a “Confined Space,” and 
building is not routinely entered 

WHC-SP-033 1, Rev. 0 
(p. A-120) (WHC 1988) 

BH1-00221 (p. 3-46) 
(BHI 1994b) 

HW-74095, Vol 3 (p. 132) 
(GE 1963) 

(UNC 1978) 
UNI-946 (pp. 7-53 to 7-55) 

1 17-KW 
Exhaust Air 
Filter 
B u i 1 ding 

Activated charcoal 
in filters. 

Not quantified. There are six banks of filters 
according to HW-74095 
(GE 1963). T h e e  of these have 
been removed according to 
UNI-946 (UNC 1978). 
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riot applicable. 

Jnknown. 

Table A-18. Summary of 117-KW Exhaust Air Filter Building 
Hazard Identification. (3 Pages) 

None. 

Unknown. 

Quantity 

Unknown. 

Remarks References Hazard Type Location 

I I I-KW 
Zxhaust Air 
:ilter 
3uilding 

I l l -KW 
3xhaust Air 
W e r  
3uilding 

1 I I-KW 
Exhaust Air 
Filter 
Building 

Form 

‘Ivailable references provide no 
nformation regarding reactive 
naterial 

VVHC-SP-0331, Rev. 0 
p A-120) (WMC 1988) 

3HI-00221 (p. 3-46) 
BHI 1994b) 

Leactive 
laterial 

Jnknown. 

‘Ivailable references provide no 
nformation regarding explosive 
naterial. Based on description 
tf historical operations it is 
tnticipated that there are no 
:xplosive material hazards. 

lliHC-SP-0331, Rev. 0 
p A-120) (WHC 1988) 

3HI-00221 (p 3-46) 
BHI 1994b) 

ixplosive 
daterial 

ivailable references provide no 
nformahon regarding electrical 
iazards Building is energized 

WHC-SP-033 1, Rev. 0 
:p. A-120) (WHC 1988) 

BHI-0022 1 (p. 3-46) 
[BHI 1994b) 

Staff Interview 

ilectrical 
lnergy 

h e m a l  
kergy 

1 I I-KW 
Exhaust Air 
Filter 
Building 

Jnknown Unknown 4vailable references provide no 
nformation regarding thermal 
:nergy hazards. 

WHC-SP-033 1, Rev 0 
(p A-120) (WHC 1988) 

BHI-00221 (p 3-46) 
(BHI 1994b) 

WHC-SP-033 1 ,  Rev 0 
(p A-120) (WHC 1988) 

BHI-00221 (p 3-46) 
(BHI 1994b) 

Removal of large steel access 
:overs requires the aid of a 
zrane, which implies a potential 
load drop. However, the 
building is not entered during 
routine S&M activities. 

A single fan was available to 
provide ventilation for the 
building during maintenance. 
Available references provide no 
information regarding current 
status of equipment. 

Probability of event is extremely 
low. 

Cinetic Energy 

High Pressure 

1 1 I-KW 
Exhaust Air 
Filter 
Building 

Structural 
:omponents 
‘e.g., large steel 
iccess covers). 

Not applicable. 

1 1 I-KW 
Exhaust Air 
Filter 
Building 

Rotating equipment One. 

fan). 
:i.e., axial vane I WHC-SP-0331, Rev. 0 

(p. A-120) (WMC 1988) 

1 1 I-KW 
Exhaust Air 
Filter 
Building 

Exhaust Air 
Filter 
Building 

1 1 I-KW 
Exhaust Air 
Filter 
Building 

117-KW 

Aircraft crash Not applicable. WHC-SD-CP-SAR-02 I ,  
Rev. 1 (WHC 1996) 

Probability of event is low Vehicle crash Not applicable 

Compressed air Typical of that 
found in industry. 

Compressed air lines located 
within building. Available 
references provide no 
information regarding present 
condition of lines. 

Earthquake could result in 
structural members interacting 
with radioactive and hazardous 
materials. The majority of the 
structure is below grade. 

WHC-SP-033 1, Rev. 0 
(p. A-120) (WHC 1988) 

Natural 
Phenomena 

1 1 I-KW 
Exhaust Air 
Filter 
Building 

1 1 I-KW 
Exhaust Air 
Filter 
Building 

Earthquakeof 
sufficient 
magnitude to result 
in structural failure. 

Not applicable. None 

Flooding of 
sufficient 
magnitude to result 
in structural 
intrusion 

Not applicable Flooding could result in water 
interacting with radioactive and 
hazardous materials. 

None 
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Table A-18. Summary of 117-KW Exhaust Air Filter Building 
Hazard Identification. (3 Pages) 

Hazard Type 

qatural 
'henomena 

- 

Location 

1 17-KW 
Exhaust Air 
Filter 
Building 

1 17-KW 
Exhaust Air 
Filter 
Building 

1 17-KW 
Exhaust Air 
Filter 
Building 

1 17-KW 
Exhaust Air 
Filter 
Building 

Form 

Volcanic activity 
produces sufficient 
ashfall to result in 
failure of roof. 

Precipitation 
infiltrates structure. 

Precipitation in the 
form of snow 
results in failure of 
structural members. 

Lightning strike on 
structure. 

High winds of 
sufficient 
magnitude to result 
in structural failure. 

S&M = surveillance and maintenance 

Quantity 

Not quantified. 

Not quantified 

Not applicable. 

Not quantified 

Remarks 

Ashfall could result in structural 
members interacting with 
radioactive and hazardous 
materials 

Precipitation could infiltrate the 
structure and interact with 
radioactive and hazardous 
materials. 

Snowfall could result in 
structural members interacting 
with the radioactive and 
hazardous materials. 

Lightning could strike the 
structure and interact with 
radioactive and hazardous 
materials. 

High winds could result in 
structural members interacting 
with radioactive and hazardous 
materials. The majority of the 
structure is below grade. 

References 

None 

None 

None 

None 
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Reactive 
Material 

Table A-19. Summary of 118-KE-2 Horizontal Control Rod Storage Cave 
Hazard Identification. (2 Pages) 

1 18-KE-2 
Horizontal 
Control Rod 
Storage Cave 

Hazard Type 1 Location Form References Quantity 

The south cave 
:ontains one HCR 
ip. The north 
:ave is empty. 

Remarks 

Both caves are locked Since 
the cave was used for HCR tip 
storage, it is anticipated that the 
caves contain little or no surface 
contamination 

1 18-KE-2 
Horizontal 
Control Rod 
Storage Cave 

Activated metal. WHC-SP-033 I ,  Rev. 0 
(p. D-67) (WHC 1988) 

tadioactive 
vlaterial 

Xrect 
Ldiation 

I 18-KE-2 
Horizontal 
Control Rod 
Storage Cave 

Activated metal in 
HCR tip. 

3ne tip present in 
.he south cave. 

Radiation level at the cave 
entrance with the door open is 
1 mWhr. 

WHC-SP-033 1, Rev. 0 
(p. D-67) (WMC 1988) 

Not applicable. Yone. WHC-SP-033 1, Rev. 0 
(p. D-67) (WHC 1988) 

Since the cave was used for the 
storage of rod tips, it is 
anticipated that the caves do not 
contain fissionable material. 

Building only used for the 
temporary storage of radioactive 
HCR tips. 

I 18-KE-2 
Horizontal 
Control Rod 
Storage Cave 

Horizontal 
Conhol Rod 
Storage Cave 

Horizontal 
Control Rod 
Storage Cave 

1 18-KE-2 

1 18-KE-2 

kxiionable 
vlaterial 

lazardous 
blatenal 
e g , toxic, 
:arcinogenic) 

Siohazard 

Not applicable. Yoiie WHC-SP-033 I ,  Rev. 0 
(p. D-67) (WHC 1988) 

Insects, rodents, 
and snakes; bird 
and animal feces. 

Greater activity 
than in normally 
sccupied 
buildings 

Potential increased rodent, 
insect, and snake activity due to 
limited human activity 

Animal feces are considered a 
health hazard and may be 
contaminated 

WHC-SP-0331, Rev. 0 
(p. D-67) (WHC 1988) 

I 18-KE-2 
Horizontal 
Control Rod 
Storage Cave 

Unventilated 
structure. 

Not applicable. Building is posted as a confined 
space. Doors are locked. 

WHC-SP-0331, Rev. 0 

Staff Interviem 

(p D-67) (WHC 1988) 
Asphyxiant/ 
Confined Space 

Flammable/ 
Combustible 
Material 

11 8-KE-2 
Horizontal 
Control Rod 
Storage Cave 

Not applicable. None. Available references provide no 
information regarding 
flammableicombus tible 
material. Based on historic use 
it is anticipated that it is not a 
hazard. 

WHC-SP-0331, Rev. 0 
(p. D-67) (WHC 1988) 

Not applicable Available references provide no 
information regarding reactive 
material. Based on historic use 
it is anticipated that reactive 
material is not a hazard. 

WHC-SP-033 1, Rev. 0 
(p. D-67) (WHC 1988) 

None. 

None. Available references provide no 
information regarding explosive 
material. Based on historic use 
it is anticipated that explosive 
material is not a hazard. 

Explosive 
Material 

Not applicable WHC-SP-033 I ,  Rev. 0 
(p. D-67) (WHC 1988) 

1 18-KE-2 
Horizontal 
Control Rod 
Storage Cave 

Electrical 
Energy 

Not applicable. None Building does not have 
electrical service. 

WNC-SP-033 1 ,  Rev. 0 
(p. D-67) (WHC 1988) 

I 18-KE-2 
Horizontal 
Control Rod 
Storage Cave 

Horizontal 
Control Rod 
Storage Cave 

1 18-KE-2 Thermal 
Energy 

Not applicable. None. Available references provide no 
information regarding thermal 
energy. However, based on 
historic use it is anticipated that 
thermal energy is not a hazard. 

WHC-SP-0331, Rev. 0 
(p. D-67) (WHC 1988) 
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Table A-19. Summary of 118-KE-2 Horizontal Control Rod Storage Cave 
Hazard Identification. (2 Pages) 

Hazard Type 

Kinetic Energy 

High Pressure 

Natural 
Phenomena 

HCR = horizontal 

Location Form Quantity Remarks References 

I 18-KE-2 
iorizontal 
Zontrol Rod 
Storage Cave 

;tructural 
:ompoiients 

Not applicable. Building is unoccupied during 
S&M activities. 

WHC-SP-0331, Rev. 0 
:p. D-67) (WHC 1988) 

I 18-KE-2 
4orizontal 
Zontrol Rod 
Storage Cave 

Horizontal 
Zontrol Rod 
Storage Cave 

I 18-KE-2 

Yircraft crash. Not applicable. Probability of event is extremely 
low. 

WHC-SD-CP-SAR-021, 
Rev. 1 (WHC 1996) 

riehicle crash. Not applicable. Probability ofevent is low 

I 18-KE-2 
Horizontal 
Control Rod 
Storage Cave 

\iot applicable None Available references provide no 
information regarding sources of 
high pressure. However, based 
on building description it is 
anticipated that high pressure is 
not a hazard. 

WHC-SP-033 I ,  Rev. 0 
(p. D-67) (WHC 1988) 

I 18-KE-2 
Horizontal 
Control Rod 
Storage Cave 

5arthquake of 
iufficient 
nagnitude to result 
n structural failure 

Not applicable Earthquake could result in 
structural members interacting 
with radioactive materials. 

None 

11 8-KE-2 
Horizontal 
Control Rod 
Storage Cave 

Flooding of 
sufficient 
nagnrtude to result 
n structural 
intrusion 

Not applicable. Flooding could result in water 
interacting with radioactive 
materials. 

None 

1 18-KE-2 
Horizontal 
Control Rod 
Storage Cave 

Horizontal 
Control Rod 
Storage Cave 

1 18-KE-2 

Volcanic activity 
produces sufficient 
ashfall to result in 
failure of roof. 

precipitation 
infiltrates structure. 

Precipitation in the 
form of snow 
results in failure of 
structural members. 

Not quantified It is improbable that volcanic 
activity could produce sufficient 
ashfall to fail this structure. 

Precipitation could infiltrate the 
structure and interact with 
radioactive materials. 

It is improbable that sufficient 
snow could accumulate to fail 
this structure. 

None 

Not quantified. None 

1 18-KE-2 
Horizontal 
Control Rod 
Storage Cave 

Lightning strike on 
structure. 

Not applicable. Lightning could strike the 
structure and interact with 
radioactive materials. Caves are 
short structures covered by 
lavers of earth fill and gravel. 

None 

High winds could result in 
structural members interacting 
with radioactive matenals 
Caves are short structures 
covered by layers of earth fill 
and gravel 

None 11 8-KE-2 
Horizontal 
Control Rod 
Storage Cave 

High winds of 
sufficient 
magnitude to result 
in structural failure. 

Not quantified 

control rod 

Siirplus Reactor Auditable Safe& Analysis 
August 2004 A-7 1 



BHI-0 1 1 72 
Appendix A - Preliminary Hazards Analysis Rev. 3 

WHC-SP-033 1, Rev. 0 
(p. D-69) (WHC 1988) 

Table A-20. Summary of 118-KW-2 Horizontal Control Rod Storage Cave 
Hazard Identification. (2 Pages) 

- 
Location 

18-KW-2 
4orizontal 
iontrol Rod 
Storage Cave 

I 18-KW-2 
4onzontal 
Zontrol Rod 
Storage Cave 

Remarks References I HazardType Quantity 

Yontains four 
iorizontal HCR 
IPS 

Four tips present 
in caves 

Form 

4ctivated metal. I Radioactive 30th caves are barricaded and 
ocked. Not specific on location 
tf rods. Since the cave was 
ised for the storage of rod tips, 
t is anticipated that the caves 
:ontain little or no surface 
:ontamination. 

iadiation level at the cave 
mtrance with the door open is 
$0 mWhr. 

Material 

Radiation 
WHC-SP-033 1, Rev. 0 
(p. D-69) (WHC 1988) 

Activated metal in 
HCR tips. 

Not applicable. None WHC-SP-033 1, Rev. 0 
(p. D-69) (WHC 1988) 

I 18-KW-2 
Horizontal 
Zontrol Rod 
Storage Cave 

Since the cave was used for the 
;torage of rod tips, it is 
mtieipated that the caves do not 
:ontain fissionable material. 

3uilding used for the temporary 
itorage of radioactive HCR tips. 

Material 

Not applicable. None. WHC-SP-0331, Rev. 0 
(p. D-69) (WMC 1988) 

1 18-KW-2 
Honzontal 
Control Rod 
Storage Cave 

Honzontal 
Control Rod 
Storage Cave 

1 18-KW-2 

1 18-KW-2 
Honzontal 
Control Rod 
Storage Cave 

Hazardous 
Material 
(e.g., toxic, 
carcinogenic) 

WHC-SP-033 1, Rev. 0 
(p. D-69) (WHC 1988) 

Potential increased rodent, 
insect, and snake activity due to 
limited human activity. 

Animal feces are considered a 
health hazard and may be 
Zontaminated. 

Building is posted as a confined 
space. Doors are locked. 

Greater activity 
than in normally 
occupied 
buildings. 

Not applicable. 

Insects, rodents, 
and snakes; bird 
and animal feces. 

Biohazard 

Asphyxianu 
Confined Space 

WHC-SP-033 1, Rev. 0 

Staff interview 

(p. D-69) (WHC 1988) 
Unventilated, 
below-grade 
structure. 

Not applicable None. Available references provide no 
information regarding 
flammable/eombustible 
material. However, based on 
historic use it is anticipated that 
it is not a hazard. 

WHC-SP-033 1, Rev. 0 
(p. D-69) (WHC 1988) 

11 8-KW-2 
Honzontal 
Control Rod 
Storage Cave 

1 18-KW-2 
Horizontal 
Control Rod 
Storage Cave 

Combustible 
Material 

Not applicable. None WHC-SP-0331, Rev. 0 
(p. D-69) (WHC 1988) 

Available references provide no 
information regarding reactive 
material. However, based on 
historic use it is anticipated that 
reactive material is not a hazard 

Available references provide no 
information regarding explosive 
material. However, based on 
historic use it is anticipated that 
explosive material is not a 
hazard. 

Material L. 
1 18-KW-2 
Horizontal 
Control Rod 
Storage Cave 

Not applicable. None. WHC-SP-0331, Rev. 0 
(p. D-69) (WHC 1988) 

Explosive 
Material 

Energy 
1 18-KW-2 
Horizontal 
Control Rod 
Storage Cave 

Not applicable None Facility does not have electrical 
service. 

WHC-SP-033 1, Rev. 0 
(p. D-69) (WHC 1988) 

11 8-KW-2 
Horizontal 
Control Rod 
Storage Cave 

Not applicable. None. Available references provide no 
information regarding thermal 
energy sources. However, base 
on historic use it is anticipated 
that it is not a hazard. 

WHC-SP-033 1, Rev. 0 
(p. D-69) (WHC 1988) 

Thermal 
Energy 
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Table A-20. Summary of 118-KW-2 Horizontal Control Rod Storage Cave 
Hazard Identification. (2 Pages) 

Location 

1 18-KW-2 
Horizontal 
Control Rod 
Storage Cave 

Horizontal 
Control Rod 
Storage Cave 

Horizontal 
Control Rod 
Storage Cave 

Horizontal 
Control Rod 
Storage Cave 

I 18-KW-2 

1 18-UW-2 

11 8-KW-2 

Form 

Structural 
zomponents. 

Quantity 

Not applicable. 

Remarks 

Facility unoccupied during 
S&M activities. 

Hazard Type 

Kinetic Energy 

High Pressure 

Natural 
Phenomena 

Hazard Type 

Kinetic Energy 

High Pressure 

Natural 
Phenomena 

References 

WHC-SP-0331, Rev. 0 
(p. D-69) (WHC 1988) 

WHC-SD-CP-SAR-021, 
Rev. 1 (WHC 1996) 

Aircraft crash Not applicable Probability of event is extremely 
low. 

Vehicle crash. Not applicable. Probability of event is low. 

Available references provide no 
information regarding sources of 
high pressure. However, based 
on building description it i s  
anticipated that it is not a 
hazard. 

Earthquake could result in 
structural members interacting 
with radioactive materials. 

Not applicable. None. WHC-SP-0331, Rev. 0 
(p. D-69) (WHC 1988) 

1 18-KW-2 
iiorizontal 
Control Rod 
Storage Cave 

Horizontal 
Control Rod 
Storage Cave 

I 18-KW-2 

Earthquake of 
sufficient 
magnitude to result 
in structural failure. 

Not applicable. None 

Flooding of 
sufficient 
magnitude to result 
in structural 
intrusion. 

Volcanic activity 
produces sufficient 
ashfall to result in 
failure of roof. 

Not applicable. Flooding could result in water 
interacting with radioactive 
materials. 

- 
None 

None I 18-UW-2 
Horizon tal 
Control Rod 
Storage Cave 

Not quantified It is improbable that volcanic 
activity could produce sufficient 
ashfall to fail this structure 

1 1 8-KW-2 
Horizontal 
Control Rod 
Storage Cave 

Precipitation 
infiltrates structure. 

Precipitation in the 
form of snow 
results in failure of 
structural members. 

Not quantified. Precipitation could infiltrate the 
structure and interact with 
radioactive materials. 

It is improbable that sufficient 
snow could accumulate to fail 
this structure. 

None 

None 1 18-KW-2 
Horizontal 
Control Rod 
Storage Cave 

Lightning strike on 
structure. 

Not applicable. Lightning could strike the 
structure and interact with 
radioactive materials. Caves are 
short structures covered by 
layers of earth f i l l  and gravel. 

I 18-UW-2 
Horizontal 
Control Rod 
Storage Cave 

High winds of 
sufficient 
magnitude to result 
in structural failure. 

Not quantified. High winds could result in 
structural members interacting 
with radioactive materials. 
Caves are short structures 
covered by layers of earth f i l l  
and gravel. 

None 
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Table A-21. Summary of 119-KW Exhaust Air Sample Building 
Hazard Identification. (2 Pages) 

Form Quantity Remarks References Location 

19-KW 
ixhaust Air 
;ample 
3uilding 

Hazard Type 

Vot applicable \lone The building is uncontaminated. 
Access to the building is not 
:ovemed by a RWP. 

Staff interview, facility 
walkdown, 

(WHC 1991) 
WHC-EP-023 1-4 (p. A-9) 

Material 

Direct 
Radiation 

Fissionable 
Material 

19-KW 
Ixhaust Air 
;ample 
3uilding 

Vot applicable Vone The building is uncontaminated. 
Access to the building is not 
Zovemed by a RWP. 

Staff interview, facility 
walkdown, 

(WHC 1991) 

Staff interview, facility 
walkdown 

(WHC 1991) 

WHC-EP-0231-4 (p A-9) 

WHC-EP-023 1-4 (p A-9) 

Vot applicable. Vone. The building i s  uncontaminated 
Access to the building is not 
governed by a RWP 

19-KW 
5xhaust Air 
;ample 
juilding 

19-KW 
3xhaust Air 
;ample 
3uilding 

Facility walkdown 

(WHC 1991) 
WHC-EP-0231-4 (p. A-9) 

Not applicable. Available reference provides no 
information regarding hazardous 
materials. Facility walkdown 
revealed that no hazardous 
materials are present. 

increased rodent, insect, and 
snake activity expected due to 
limited human activity. Facility 
walkdown revealed the presence 
of spider webs, but nothing else 
regarding biohazards. 

Vone. 
Material 
(e.g., toxic, 
carcinogenic) 

Biohazard I 19-KW 
3xhaust Air 
Sample 
3uilding 

Insects, rodents, 
and snakes; bird 
and animal feces 

Crreater activity 
than in normally 
sccupied 
facilities 

Facility walkdown 

(WHC 1991) 
WHC-EP-0231-4 (p. A-9) 

1 19-KW 
Exhaust Air 
Sample 
Building 

Not applicable None. Facility walkdown 

(WHC 1991) 
WHC-EP-023 1-4 (p. A-9) 

Based on description and 
historical use it is anticipated 
that there are no asphyxiants or 
confined spaces in the building. 
Facility walkdown indicated thal 
there are no asphyxiants or 
confined spaces. 

Available reference provides no 
information regarding 
flammable/combustible 
materials. Facility walkdown 
confirmed that there are no 
flammableicombustible 
materials in the building. 

Available reference provides no 
information regarding reactive 
materials. Facility walkdown 
confirmed that there are no 
reactive materials in the 
building. 

Confined Spaci 

Combustible 
Material 

1 19-KW 
Exhaust Air 
Sample 
Building 

None. Facility walkdown 

(WHC 1991) 
WHC-EP-0231-4 (p. A-9) 

Not applicable. 

1 19-KW 
Exhaust Air 
Sample 
Building 

Not applicable. None. Facility walkdown 

(WHC 1991) 
WHC-EP-023 1-4 (p. A-9) 

Not applicable None Facility walkdown 

(WHC 1991) 
WHC-EP-0231-4 (p. A-9) 

Available reference provides no 
information regarding explosive 
materials Facility walkdown 
confirmed that there are no 
explosive materials in the 
building 

Building is energized 

1 19-KW 
Exhaust Air 
Sample 
Building 

1 19-KW 
Exhaust Air 
Sample 
Building 

Facility walkdown 

(WHC 1991) 
WHC-EP-023 1-4 (p A-9) 

Only that routinely 
encountered in 
industry. 

Not quantified 
Energy 
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Table A-21. Summary of 119-KW Exhaust Air Sample Building 
Hazard Identification. (2 Pages) 

Hazard Type 

I'hermal 
3nergy 

Location Form Quantity Remarks References 

.lot applicable. None Available reference provides no 
information regarding thermal 
energy hazards. Facility 
walkdown confirmed that there 
are no thermal energy hazards in 
the building. 

Facility occupied infrequently 
during S&M activities. 

Facility walkdown 

(WHC 19911 
WHC-EP-0231-4 (p. A-9) 

1 19-KW 
Exhaust Air 
Sample 
Building 

1 19-KW 
Exhaust Air 
Sample 
Building 

Exhaust Air 
Sample 
Building 

I 19-KW 

;tructLtral 
:omponen ts. 

WHC-EP-023 1-4 (p. A-9) 
(WHC 1991) 

Kinetic Energy Not applicable 

Yircraft crash. Not applicable Probability of event is extremely 
low. 

WHC-SD-CP-SAR-021, 
Rev. 1 (WHC 1996) 

Probability of event is low. I 19-KW 
Exhaust Air 
Sample 
Building 

Exhaust Air 
Sample 
Building 

I 19-KW 

iehicle crash. Not applicable. 

High Pressure Facility walkdown Vot applicable None Available reference provides no 
information regarding sources 01 
high pressure. Facility 
walkdown confirmed that there 
are no high-pressure hazards 
associated with the building. 

Since the building historically 
did not contain hazardous 
materials and is currently not in 
use, there is no potential for a 
natural phenomena event to 
interact with hazardous material 

WHC-EP-023 1-4 (p. A-9) 
(WHC 1991) 

1 19-KW 
Exhaust Air 
Sample 
Building 

Natural 
Phenomena 

Vot applicable Not applicable. None 

RWP = radiological work permif 
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Table A-22. Summary of 150-KE Heat Recovery Station 
Hazard Identification. (2 Pages) 

Remarks Quantity 

Jnknown. 

References 

Staff interviews 

Location 

50-KE Heat 
lecovery 
;tation 

Form 

Radioactive 
material is present 
n the ground 
indemeath the 
metal structure 

Facility contained heat 
Zxchangers that were in the 
reactor effluent discharge 
flowpath Heat exchangers have 
been removed, but electric pump 
snd associated piping remain 
Metal building (provided shelter 
For control systems) is located in 
3 CA 

Radioactive 
Material 1 

50-KE Heat 
tecovery 
itation 

Radioactive 
material located in 
ground below the 
netal structure 
>ortion of the 
facility. 

4rea on which the 
structure rests is 
3osted as a CA. 

The metal shack that housed the 
control systems is located in a 
contamination area Operations 
inside the structure did not 
involve radioactive materials 

Staff interviews Direct 
Radiation 

Material 
L 50-KE Heat 
iecovery 
Station 

Not applicable. None Operations inside the structure 
did not involve radioactive 
materials. 

Staff interviews 

Not applicable. None Staff interviews Hazardous 
Material 
(e.g., toxic, i carcinogenic) 

No hazardous material was 
noted to be present in the metal 
structure 

Potential increased rodent, 
insect, and snake activity due to 
limited human activity Animal 
feces aie considered a health 
hazard and may be 
contaminated 

Based on information obtained 
by staff interview there are no 
asphyxiants and/or confined 
space hazards 

Based on information obtained 
by staff interview there are no 
flammable/combtistible material 
haLards 

I 50-KE Heat 
iecovery 
Station 

I50-KE Heat 
Recovery 
Station 

Insects, rodents, 
and snakes; bird 
and animal feces 

Greater activity 
than observed at 
normally occupiec 
buildings. 

WHC-EP-0619 (WMC 1993) 

150-KE Heat 
Recovery 
Station 

Not applicable None. Staff interview Asphyxiant/ 
Confined Space 

Flammable/ 
Combustible 
Material 

Reactive 
Material 

Explosive 
Material 

Electrical 
Energy 

Thermal 
Energy 

150-KE Heat 
Recovery 
Station 

Not applicable None Staff interviews 

Not applicable. None. Staff interviews Based on information obtained 
by staff interview there are no 
reactive material hazards. 

Based on information obtained 
by staff interview there are no 
explosive material hazards. 

Building is de-energized. 

150-KE Heat 
Recovery 
Station 

150-KE Heat 
Recovery 
Station 

I SO-KE Heat 
Recovery 
Station 

Not applicable. None. Staff interviews 

Similar to that 
routinely 
encountered in 
industry. 

Similar to that 
routinely 
encountered in 
industw. 

Staff interviews 

1 50-KE Heat 
Recovery 
Station 

Not applicable None Staff interviews Based on information obtained 
by staff interview there are no 
thermal energy hazards. 
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Table A-22. Summary of 150-KE Heat Recovery Station 
Hazard Identification. (2 Pages) 

Hazard Type 

h e t i c  Energy 

Location Form Quantity 

Uot applicable. 

Remarks References 

50-KE Heat 
iecovery 
;tation 

Structural 
Components 

Facility occupied infrequently 
during S&M activities. 

50-KE Heat 
iecovery 
;tation 

Aircraft crash Uot applicable. Probability of event is extremely 
low. 

WHC-SD-CP-SAR-02 1, 
Tev. 1 (WHC 1996) 

150-KE Heat 
iecovery 
itation 

Vehicle crash. Uot applicable 

None 

Not applicable 

Probability of event i s  low. 

Iigh Pressure 150-KE Heat 
iecovery 
Station 

L 50-KE Heat 
iecovery 
Station 

Not applicable. Based on informahon obtained 
by staff interview there are no 
high pressure hazards 

Since the metal structure 
contains no known hazardous 
materials, it is improbable for an 
earthquake to interact with 
hazardous materials 

Staff interviews 

Earthquake of 
sufficient 
magnitude to result 
in structural failure. 

Tone Jatural 
'henomena 

150-KE Heat 
Recovery 
Station 

Flooding of 
sufficient 
magnitude to result 
in intrusion of 
metal structure and 
remaining extemal 
comuonents. 

Not applicable. The potential exists for 
floodwater to interact with 
radioactive materials present in 
the remaining heat exchanger 
system components 

None 

150-KE Heat 
Recovery 
Station 

Volcanic activity 
produces sufficient 
ashfall to result in 
failure of structural 
members. 

Not quantified Since the metal stiucture 
contains no known radioactive 
or hazardous materials, it is 
improbable for volcanic activity 
to interact with radioactive or 
hazardous materials 

None 

150-KE Heat 
Recovery 
Station 

Precipitation 
infiltrates the metal 
structure aiid 
remaining external 
components 

Precipitation in the 
form of snow 
results in failure of 
structural members 

Not quantifed. Precipitation could infiltrate the 
remaining extemal components 
and interact with radioactive 
materials. 

Since the metal structure 
contains no known radioactive 
or hazardous materials, it is 
improbable for snowfall to 
interact with radioactive or 
hazardous materials. 

None 

150-KE Heat 
Recovery 
Station 

150-KE Heat 
Recovery 
Station 

Lightning strike on 
metal structure. 

Not applicable. 

Not quantified. 

Since the metal structure 
contains no known radioactive 
or hazardous materials, it is 
improbable for lightning to 
interact with radioactive or 
hazardous materials 

Since the metal structure 
contains no known radioactive 
or hazardous materials, it is 
improbable for high winds to 
interact with radioactive or 
hazardous materials 

None 

None High winds of 
sufficient 
magnitude to result 
in structural failure. 

CA = contamination area 
S&M = surveillance and maintenance 
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Table A-23. Summary of 15O-KW Heat Recovery Station 
Hazard Identification. (2 Pages) 

References Remarks Hazard Type 

iadioactive 
Material 

Direct 
Radiation 

Location Form Quantity 

150-KW Heat 
Recovery 
Station 

150-KW Heat 
Recovery 
Station 

1 50-KW Heat 
Recotery 
Station 

150-KW Heat 
Recovery 
Station 

Radioactive 
material is present 
in the ground 
underneath the 
metal structure. 

Unknown. 

Unknown. 

None. 

None. 

Facility contained heat 
exchangers that were in the 
reactor effluent discharge 
flowpath Heat exchangers have 
been removed, but electric pump 
and associated piping remain 
Metal building (provided shelter 
for control systems) is located in 
a CA 

Staff interviews 

The metal shack that housed the 
control systems is located in a 
CA Operations inside the 
structure did not involve 
radioactive materials 

Operations inside the structure 
did not involve radioactive 
materials 

No hazardous material was 
noted to be present in the metal 
structure 

Radioactive 
material located iii 

ground below the 
metal structure 
portion of the 
facil i ty 

Not applicable 

Staff interviews 

Staff interviews Fissionable 
Material 

Hazardous 
Material 
(e.g., toxic, 
carcinogenic) 

Biohazard 

Asphyxiant/ 
Confyned Space 

Staff interviews Not applicable 

150-KW Heat 
Recovery 
Station 

Insects, rodents, 
and snakes; bird 
and animal feces. 

Greater activity 
than observed at 
normally occupiec 
buildings. 

Potential increased rodent, 
insect, and snake actitity due to 
limited human activity 

Animal feces are considered a 
health hazard and niay be 
contaminated 

WHC-EP-06 I9 (WHC 1993) 

150-KW Heat 
Recovery 
Station 

Not applicable None Based on intormation obtained 
by staff interview there are no 
asphyxiants and/or confined 
space hazards 

Based on information obtained 
by staff interview theie are no 
flammableicombustible material 
hazards 

Staff interviews 

Flammable/ 
Combustible 
Material 

Reactive 
Material 

Explosive 
Material 

150-KW Heat 
Recovery 
Station 

1 50-KW Hcat 
Recovery 
Station 

Not applicable. None. Staff interviews 

Not applicable None Based on information obtained 
by staff interview there are no 
reactive material hazards. 

Staff interviews 

1 50-KW Heat 
Recovery 
Station 

Not applicable None Based on information obtained 
by staff interview there are no 
explosive material hazards. 

Staff interviews 

Electrical 
Energy 

150-KW Heat 
Recovery 
Station 

150-KW Heat 
Recovery 
Station 

150-KW Heat 
Recovery 
Station 

Similar to that 
routinely 
encountered in 
industry. 

Not applicable. 

Similar to that 
routinely 
encountered in 
industry 

None 

Not applicable 

Building is de-energized. Staff interviews 

Based on information obtained 
by staff interview there are no 
thermal energy hazards. 

Building occupied infrequently 
during S&M activities. 

Staff interviews Thermal 
Energy 

Kinetic Energy Structural 
components 
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Table A-23. Summary of 150-KW Heat Recovery Station 
Hazard Identification. (2 Pages) 

Location Form Quantity Remarks References 

WHC-SD-CP-SAR-02 I ,  
iev. I (WHC 1996) 

50-KW Heat 
:ecovery 
,tation 

9ircraft crash got applicable 'robability of event is extremely 
ow. 

50-KW Heat 
Lecovery 
itation 

v'ehicle crash \lot applicable. 'robability of event is low 

50-KW Heat 
lecovery 
itation 

Vot applicable. \lone. Staff interviews 3ased on information obtained 
iy staff interview there are no 
iigh-pressure hazards. 

Since the metal structure 
:ontains no known radioactive 
x hazardous materials, it is 
improbable for an earthquake to 
interact with radioactive or 
hazardous materials. 

The potential exists for 
floodwater to interact with 
radioactive materials present in 
the remaining heat exchanger 
system components. 

None 50-KW Heat 
lecovery 
itation 

Earthquake of 
sufficient 
magnitude to result 
in structural failure 

Vot applicable 

50-KW Heat 
tecovery 
station 

Flooding of 
sufficient 
magnitude to result 
in intrusion of 
metal structure and 
remaining external 
components. 

Uot applicable. None 

I 50-KW Heat 
Recovery 
Station 

Volcanic activity 
produces sufficient 
ashfall to result in 
failure of structural 
members. 

Not quantified Since the metal structure 
contains no known radioactive 
or hazardous materials, it is 
improbable for volcanic activity 
to interact with radioactive or 
hazardous materials. 

Precipitation could infiltrate the 
remaining extenial components 
and interact with radioactive 
materials. 

Since the metal structure 
contains no known radioactive 
or hazardous materials, it is 
improbable for snowfall to 
interact with radioactive or 
hazardous materials. 

None 

Precipitation 
infiltrates the metal 
structure and 
remaining external 
components 

Precipitation in the 
form of snow 
results in failure of 
structural members 

Not quantified. None 150-KW Heat 
Recovery 
Station 

150-KW Heal 
Recovery 
Station 

150-KW Hea 
Recovery 
Station 

Lightning strike on 
metal structure. 

Not applicable Since the metal structure 
contains no known radioactive 
or hazardous materials, it is 
improbable for lightning to 
interact with radioactive or 
hazardous materials 

None 

Not quantified Since the metal structure 
contains no known radioactive 
or hazardous materials, it is 
improbable for high winds to 
interact with radioactive or 
hazardous materials. 

High winds of 
sufficient 
magnitude to result 
in structural failure 

None 
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Table A-24. Summary of 165-KW Power Control Building 
Hazard Identification. (3 Pages) 

Location 

65-KW 
'ower 
:ontrol 
3uilding 

Form 

Not applicable. 

Quantity 

\lone. 

Remarks 

Documentation indicates no 
-adlation levels above 
iackgrotind 

References 

NHC-SP-033 1, Rev. 0 
p. A-123) (WHC 1988) 

NHC-EP-0619 
p. (21-251) (WHC 1993) 

3HI-00081, Rev. 0 (p. 3-12) 
BHI 1994c) 

Hazard Type 

:adinactive 
4aterial 

'65-KW 
'ower 
3 o n t r o 1 
3uilding 

165-KW 
'over 
lontrol 
3uilding 

Not applicable %ne. Documentation indicates no 
radiation levels above 
background. 

NHC-SP-0331, Rev 0 
p A-123) (WHC 1988) 

PHC-EP-0619 
p Cl-251) (WHC 1993) 

3111-00081, Rev 0 (p 3-12) 
BHI 1 9 9 4 ~ )  

firect 
Ladiation 

Not applicable None Documentation indicates no 
radiation levels above 
background. 

VVHC-SP-033 1, Rev 0 
p A-123) (WHC 1988) 

WHC-EP-0619 
p C1-251) (WIIC 1993) 

;issionable 
daterial 

165-KW 
%wer 
Zontrol 
Building 

HVAC room, 
autside and 
west of 
165-KW 

Asbestos insulation, 
friable if degraded 
or damaged. 

Not quantified Doctimentation indicates that 
the boiler room is free of 
asbestos hazards Status of the 
asbestos abatement program for 
the rest of the building is 
unknown Friable asbestos was 
found in HVAC room 

WHC-SD-DD-TI-044 
WHC 1989) 

WHC-EP-0619 
p C1-251) (WHC 1993) 

BHI-00081, Rev 0 (p 3-12) 
[BHI 1994c) 

lazardous 
daterial 
e.g., toxic, 
:arcinogenic) 

Switches aie at the middle of the 
south wall of the control room, 
and the manometer is in the 
center of the boiler room 

165-KW 
Power 
Control 
Building 

165-KW 
Power 
Control 
Building 

Mercury switches 
in manometer, 
thermostats, and 
thermometers. 

Two switches; one 
manometer. 

WHC-EP-0619 
[p. C1-256) (WHC 1993) 

BHI-00081, Rev. 0 
(p. 3-12) (BHI 1 9 9 4 ~ )  

Ethylene glycol in 
pipe traps 

Residual quantity. Underground glycol tanks are 
noted (status unknown). 

BHI-00081, Rev. 0 (p. 3-12) 
(BHI 1994c) 

165-KW 
Power 
Control 
Building: 

Tunnel entry 
area, 
basement 

Sodium 
hypochlorite. 

Two 5-gal 
buckets. 

None. 

165-KW 
Power 
Control 
Building 

Insects, rodents, 
and snakes; bird 
and animal feces. 

Greater activity 
than in normally 
occupied 
facilities. 

Increased rodent, insect, and 
snake activity expected due to 
limited human acttvity 

Animal feces are considered a 
health hazard and may be 
contaminated 

Chlorine odor noted in basemen 
area near chlorinator 

WHC-SP-033 1, Rev 0 
(p A-123) (WHC 1988) 

WHC-EP-0619 
(p C1-251) (WHC 1993) 

BHI-00081, Rev 0 (p 3-12) 
(BHI 1 9 9 4 ~ )  

WHC-EP-0619 
(p Cl-252)(WHC 1993) 

Biohazard 

Chlorine. Not quantified. Asphyxiant' 
Confined Spaci 

165-KW 
Power 
Control 
Building: 

Tunnels to 
105 Building 
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Table A-24. Summary of 165-KW Power Control Building 
Hazard Identification. (3 Pages) 

Form Quantity Remarks References Location 

65-KW 
'ower 
'ontrol 
3uilding 

'ower 
'ontrol 
3uilding 

'ewer 
iontrol 
3uilding 

3attery room 
n basement 
indemeath 
:lec trical 
oom 

65-KW 

65-KW 

Hazard Type 

Combustible 
Material 

Reactive 

3il leaking from 
3iping and 
Zquipnient. 

h a l l  quantities NHC-EP-0619 
p. C1-252) (WHC 1993) 

Unknown. Available references provide no 
information regarding reactive 
material. 

Jnknown 

50+ batteries are 
indicated as being 
in use 

Material 

Explosive 
Material 

Electrical 
Energy 

Hydrogen gas 
resulting from use 
of batteries. 

NHC-EP-0619 
p. Cl-257) (WHC 1993) 

The batteries are used to support 
switchgear operations for 
K Basin, which is excluded 
from S&M activities. 

165-KW 
'ower 
Zontrol 
Building 

Isolated electrical 
hazards resulting 
from insufficient 
control and 
maintenance. 

Not quantified Electrical system in good 
condition except for isolated 
problems. Reference indicates 
several electrical shock hazards 
(e.g., exposed energized 
conductors, deteriorating 
insulation). 

WHC-EP-0619 
:p. C1-253) (WHC 1993) 

Unknown Unknown. Available references provide no 
information regarding thermal 
energy sources. 

WHC-SP-033 I ,  Rev 0 
[p A-I23)(WHC 1988) 

WHC-EP-0619 
(p C1-251) (WHC 1993) 

BHI-00081, Rev 0 (p 3-12) 
(BHI 1994c) 

165-KW 
Power 
Control 
Building 

165-KW 
Power 
Control 
Building 

Thermal 
Energy 

Kinetic Energy Structural 
components 

Facility occupied infrequently 
by S&M personnel during S&M 
activities K Basin personnel 
access the switchgear portion of 
the building on a daily basis 

Probability of event i s  extremelj 
low 

WHC-SP-033 1, Rev. 0 
(p. A-123) (WHC 1988) 

WHC-EP-0619 
(p. CI-251) (WHC 1993) 

WHC-SD-CP-SAR-021, 
Rev. I (WHC 1996) 

Not applicable. 

Not applicable. Aircraft crash. 165-KW 
Power 
Control 
Building 

Power 
Control 
Building 

Power 
Control 
Building 

165-KW 

165-KW 

Vehicle crash Not applicable Probability of event is low. 

High Pressure 

~ 

Not applicable None Available references provide no 
information regarding 
high-pressure sources. 
However, based on historic use 
and building description, it is 
anticipated that there are no 
high-pressure hazards. 

WHC-SP-0331, Rev 0 
(p A-124) (WHC 1988) 

WHC-EP-0619 (p C1-251) 
(WHC 1993) 

BHI-00081, Rev 0 (p 3-12) 
(BHI 1 9 9 4 ~ )  
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Table A-24. Summary of 165-KW Power Control Building 
Hazard Identification. (3 Pages) 

Hazard Type 

qatural 
'henomena 

Location 

165-KW 
Power 
Control 
Building 

Power 
Control 
Building 

165-KW 

165-KW 
Power 
Control 
Building 
- 

165-KW 
Power 
Control 
Building 

165-KW 
Power 
Control 
Building 

165-KW 
Power 
Control 
Building 

Form 

Earthquake of 
sufficient 
magnitude to result 
i n  structural failure. 

Flooding of 
sufficient 
magnitude to result 
in structural 
intrusion. 

Volcanic activity 
produces sufficient 
ashfall to result in 
failure of roof. 

Precipitation 
infilhates structure. 

Precipitation in the 
form of snow 
results in failure of 
structural members. 

Lightning strike on 
structure. 

High winds of 
sufficient 
magnitude to result 
in structural failure 

MVAC = heating, ventilation, and air conditioning 
S&M = surveillance and maintenance 

Quantity 

Not applicable. 

Not applicable. 

Not quantified. 

Not quantified. 

Not applicable. 

Not quantified 

Remarks 

Earthquake could result in 
structural members interacting 
with hazardous materials. 

Flooding could result in water 
interacting with hazardous 
materials. 

Ashfall could result in structural 
members interacting with 
hazardous materials. 

Precipitation could infiltrate the 
structure and interact with 
hazardous materials. 

Snowfall could result in 
structural members interacting 
with the hazardous materials. 

~ 

Lightning could strike the 
structure and interact with 
hazardous materials 

High winds could result in 
structural members interacting 
with hazardous materials. 

References 

None 

None 

None 

None 

None 

None 
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Quantity 1 
Table A-25. Summary of 166-Kl3 Oil Storage Facility Hazard Identification. (2 Pages) 

Jone. I 
Hazard Type 

Ladioactive 
laterial 

Location Form Remarks References 

166-KE Oil 
Storage 
:acility 

got applicable 'rovided inactive waste material 
,torage and stored oil for the 
165-KE boilers from 1955 to 1971 
Stored Bunker C fuel oil for the 
100-N Area from 1981 to 1985 

Vault is uncontaminated 

NHC-SP-0331, Rev.1 
p. C-45) (WHC 1994) 

Iirect 
Ladi at i on 

166-KE Oil 
Storage 
Facility 

166-KE Oil 
Storage 
Facility 

166-KE Oil 
Storage 
Facility 

Not applicable. <one NHC-SP-0331, Rev.1 
p. C-45) (WHC 1994) 

NHC-SP-0331, Rev.1 
p. C-45) (WHC 1994) 

Vault is uncontaminated. ksionable 
ilaterial 

lazardous 
daterial 
e.g., toxic, 
xcinogenic) 

Not applicable. <one 

Unknown. Jnknown. 

3eater activity 
han in 
iormally 
xcupied 
mildings. 

4vailable references provide no 
information regarding hazardous 
materials other than to indicate that 
it was once used for inactive waste 
material storage. 

Potential increased rodent, insect, 
and snake activity due to limited 
human activity. 

Animal feces are considered a 
health hazard and may be 
contaminated. 

WHC-SP-0331, Rev.1 
p. C-45) (WHC 1994) 

NHC-EP-0619 (WHC 1993) 3iohazard 166-KE Oil 
Storage 
Facility 

Insects, rodents, 
and snakes; bird 
and animal feces 

kphyxianti 
:onfined Spacc 

166-KE Oil 
Storage 
Facility 

Not applicable. Tone. 

Residual 
quantity. 

None. 

Not entered during routine S&M 
activities. 

4ccess requirements listing 
for BHI buildings 

WHC-SP-033 1, Rev 1 
(p C-45) (WHC 1994) 

71ammable/ 
combustible 
Material 

166-KE Oil 
Storage 
Facility 

Oil. Residual quantities are presumed 
because the documentation appears 
to indicate that the vault is no 
longer used. Staff interview 
indicated that approximately 
2,000 gal (I-ft-deep pool) of 
residual oil remains. 

Available references provide no 
information regarding reactive 
material. Based on historic 
operations it is anticipated that 
reactive materials are not a hazard. 

Not applicable. WHC-SP-0331, Rev. 1 
(p. C-45) (WHC 1994) 

Reactive 
Material 

166-KE Oil 
Storage 
Facility 

Explosive 
Material 

166-KE Oil 
Storage 
Facility 

166-KE Oil 
Storage 
Facility 

Not applicable None. 

Similar to that 
routinely 
encountered in 
industry. 

Available references provide no 
information regarding explosive 
material Based on historic 
operations it is anticipated that 
explosive material are not a hazard 

Documentation does not indicate 
whether the building is energized 
or not 

WHC-SP-0331, Rev.1 
(p. C-45) (WHC 1994) 

WHC-SP-0331, Rev. 1 
(p. C-45) (WHC 1994) 

Electrical 
Energy 

Thermal 
Energy 

Similar to that 
routinely 
encountered in 
industry. 

166-KE Oil 
Storage 
Facility 

Not applicable None. Available references provide no 
information regarding thermal 
energy sources. Based on building 
description it is anticipated that 
thermal energy is not a hazard. 

WHC-SP-0331, Rev. 1 
(p. C-45) (WHC 1994) 
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Table A-25. Summary of 166-KE Oil Storage Facility Hazard Identification. (2 Pages) 
References Quantity 

got applicable. 

Jn known. 

Remarks 

qo entry is permitted to the 
wilding during normal S&M 
ctivities. 

Location 

66-KE Oil 
;torage 
:acility 

itorage 
;acility 

66-KE Oil 

Form 

;tructural 
:omponents. 

'umps. 

Iccess requirements 
locuments for BHI buildings 

locumentation indicates that there 
vas a pump room associated with 
he facility Current status ofpump 
oom unknown 

VHC-SP-0331, Rev. 1 
p. C-45) (WHC 1994) 

4ircraft crash 'Jot applicable. 'robability of event is extremely 
ow 

WHC-SD-CP-SAR-021, 
Tev. 1 (WHC 1996) 

66-KE Oil 
;torage 
;acility 

storage 
;acility 

66-KE Oil dehicle crash 'Jot applicable. 'robability of event is low. 

66-KE Oil 
Storage 
:acility 

'Jot applicable. Vone. WHC-SP-0331, Rev. I 
:p. C-45) (WHC 1994) 

qvailable references provide no 
nformation regarding high 
xessure. Based on historic 
iperations and building 
lescription, it is anticipated that 
iigh pressure is not a hazard. 

(66-KE Oil 
itorage 
:acility 

Earthquake of 
sufficient 
magnitude to result 
in structural failure 

Not applicable. Zarthquake could result in 
dructural members interacting with 
iazardous materials The majority 
If the facility (1 e , concrete storage 
xmkers) is below grade 

None 

Flooding could result in water 
interacting with hazardous 
materials . 

None Not applicable. 

Not quantified. 

Flooding of 
sufSicient 
magnitude to result 
in structural 
intrusion. 

Volcanic activity 
produces sufficient 
ashfall to result in 
failure of roof. 

166-KE Oil 
Storage 
Facili ty 

166-KE Oil 
Storage 
Facility 

Ashfall could result in structural 
members interacting with 
hazardous materials Below-grade 
concrete storage bunkers would not 
be impacted by ashfall 

None 

166-KE Oil 
Storage 
Facility 

Precipitation 
infiltrates structure. 

Precipitation in the 
f o m  of snow 
results in failure of 
structural members. 

None Not quantified. 

Not applicable. 

Precipitation could infiltrate the 
structure and interact with 
hazardous materials 

Snowfall could result in structural 
members interacting with the- 
hazardous materials 

Below-grade concrete storage 
bunkers would not be impacted by 
snowfall 

Lightning could strike the 
above-ground portion of the 
facility and interact with hazardous 
materials 

Lightning strike on 
structure. 

None 166-KE Oil 
Storage 
Facility 

166-KE Oil 
Storage 
Facility 

Not quantified. High winds of 
sufficient 
magnitude to result 
in structural failure. 

High winds could impact 
above-ground portion of the 
facility, resulting in structural 
members interacting with 
hazardous materials. Concrete 
storage bunkers unaffected by high 
winds. 

None 

S&M = surveillance and maintenance 
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Table A-26. Summary of 166-KW Oil Storage Facility Hazard Identification. (2 Pages) 
Hazard Type Form 

dot applicable. 

Quantity 

4one. 

Remarks 

Jsed for oil storage 
3ocumentation indicates that it 
s uncontaminated 

Reference indicates that it i s  
incontammated 

References 

WHC-SP-033 1, Rev. 0 
(p. E-57) (WHC 1988) 

WHC-SP-0331, Rev. 0 
(p. E-57) (WHC 1988) 

Location 

166-KW Oil 
Storage 
:aeility 

Storage 
Zacility 

Storage 
Facility 

166-KW Oil 

166-KW Oil 

Ladioactive 
kiterial 

Jot applicable. done. Iirect 
:adiation 

'issionable 
Aaterial 

(one Reference indicates that it is 
mcontaminated. 

WHC-SP-033 1, Rev. 0 
(p. E-57) (WHC 1988 j 

Jot applicable. 

166-KW Oil 
Storage 
Facility 

Jnknown Jnknown 4vailable references provide no 
information regarding hazardous 
materials 

iazardous 
Aaterial 
e.g., toxic, 
arcinogenic) 

3iohazard 166-KW Oil 
Storage 
Facility 

nsects, rodents, 
ind snakes; bird 
ind animal feces 

3reater activity 
han observed in 
iormally occupied 
Iuildings. 

Potential increased rodent, 
insect, and snake activity due to 
limited human activity. 

Animal feces are considered a 
health hazard and may be 
contaminated. 

WHC-EP-0619 (WHC 1993) 

kphyxiant/ 
:onfined Spacc 

166-KW Oil 
Storage 
Facility 

:acility is 
mventilated, 
,elow-grade 
structure with 
:onfined spaces 

Remnant oil heel in 
:onCrete storage 
x~nkers 

Vot quantified No entry is permitted during 
routine S&M activities. 

WHC-SP-033 1, Rev. 0 
(p. E-57) (WHC 1988 j 

7,600 L The bunkers have been drained 
and retired, but a 7,600 L oil 
heel remains 

:lamrnable/ 
Jombustible 
Material 

166-KW Oil 
Storage 
Facility 

166-KW Oil 
Storage 
Facility 

WHC-SP-033 1 ,  Rev. 0 
(p. E-57) (WHC 1988) 

Not applicable Vone. Available references provide no 
information regarding reactive 
materials. Based upon 
description of historical buildiiig 
operations, it is anticipated that 
this is not a hazard. 

WHC-SP-033 1, Rev. 0 
(p. E-57) (WHC 1988) 

ieactivc 
Material 

Not applicable None Available references provide no 
information regarding explosive 
materials. Based upon 
description of historical building 
operations, it is anticipated that 
this is not a hazard. 

Most recent documentation 
indicates that the building is  
energized. 

WHC-SP-033 1, Rev. 0 
(p. E-57) (WHC 1988) 

Explosive 
Uaterial 

166-KW Oil 
Storage 
Facility 

Similar to that 
routinely 
encountered in 
industry. 

Electrical 
Energy 

166-KW Oil 
Storage 
Facility 

Similar to that 
routinely 
mcotmtered in 
industry. 

WHC-SP-033 1, Rev. 1 
(p. A-151) (WHC 1994) 

Thermal 
Energy 

166-KW Oil 
Storage 
Facility 

Pumps. Unknown Available references do not 
indicate that the pumps have 
been removed. 

WHC-SP-033 1, Rev. 0 
(p. E-57) (WHC 1988) 

Kinetic Energy 166-KW Oil 
Storage 
Facility 

Storage 
Facility 

166-KW Oil 

Structural 
components 

Not applicable Facility occupied infrequently 
during S&M activities. 

WHC-SP-033 1, Rev. 1 
(p. A-152) (WHC 1994) 

Aircraft crash Not applicable Probability of event is extremelq 
low. 

WHC-SD-CP-SAR-021, 
Rev. 1 (WHC 1996) 

166-KW Oil 
Storage 
Facility 

Vehicle crash Not applicable Probability of event is low 
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Table A-26. Summary of 166-KW Oil Storage Facility Hazard Identification. (2 Pages) 

Hazard Type 

ligh Pressure 

Location Form Quantity 

Vone. 

Remarks References 

WHC-SP-0331, Rev. 1 

WHC 1994) 

WHC-SP-0331, Rev. 0 
p. E-57) (WHC 1988) 

pp. A-151 to A-153) 
166-KW Oil 
Storage 
Facility 

Not applicable Available references provide no 
information regarding potential 
high-pressure hazards. 
However, based on the historical 
use of the building and its 
current status, it is anticipated 
that there are no high-pressure 
hazards. 

166-KW Oil 
Storage 
Facility 

Earthquake of 
sufficient 
magnitude to result 
in structural failure. 

Vot applicable Earthquake could result in 
structural members interacting 
with hazardous materials. The 
majority of the facility (i.e., 
concrete storage bunkers) is 
below grade. 

Flooding could result in water 
interacting with hazardous 
materials. 

Vone iatural 
'henomena 

166-KW Oil 
Storage 
Facility 

Flooding of 
sufficient 
magnitude to result 
in structural 
intrusion. 

Volcanic activity 
produces sufficient 
ashfall to result in 
failure of roof. 

Not applicable Vone 

Ashfall could result in structural 
members interacting with 
hazardous materials. Storage 
bunkers would not be impacted 
by ashfall. 

166-KW Oil 
Storage 
Facility 

Not quantified None 

166-KW Oil 
Storage 
Facility 

Precipitation 
infiltrates structure. 

Precipitation in the 
form of snow 
results in failure of 
structural members. 

Not quantified Precipitation could infiltrate the 
structure and interact with 
hazardous materials 

Snowfall could result in 
structural members interacting 
with the hazardous materials 

Below-grade conci ete storage 
bunkers would not be impacted 
by snowfall 

Lightning could strike the 
above-ground portion of the 
facility and interact with 
hazardous materials 

None 

Lightning strike on 
structure. 

Not applicable. 166-KW Oil 
Storage 
Facility 

None 

166-KW Oil 
Storage 
Facility 

High winds of 
sufficient 
magnitude to result 
in structural failure 

Not quantified High winds could cause above 
ground structural members to 
interact with hazardous 
materials Storage bunkers 
unaffected by high winds 

None 

S&M = surveillance and maintenance 
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Table A-27. Summary of 1720-K Administrative Office Building 
Hazard Identification. (2 Pages) 

Hazard Type 

iadioactive 
Haterial 

Location Form Quantity 

None. 

Remarks References 

WHC-SP-0331, Rev. 0 

Access requirements 
document 

(p. A-91) (WHC 1988) 
Not applicable The building i s  uncontaminated 

Access to the building is not 
governed by a RWP 

1720-K 
Administrative 
Office Building 

Direct 
Radiation 

1720-K 
Administrative 
Office Building 

Not applicable. None The building is uncontaminated. 
Access to the building is not 
governed by a RWP. 

WHC-SP-033 I ,  Rev. 0 

Access requirements 
document 

(p. A-91) (WHC 1988) 

Fissionable 
Material 

Hazardous 
Material 
(e.g., toxic, 
zarcinogenic) 

Biohazard 

1720-K 
Administrative 
Office Building 

1720-K 
Administrative 
Office Building 

Not applicable. None. 

Unknown. 

The building is uncontaminated. 
Access to the building is not 
governed by a RWP. 

WHC-SP-033 I ,  Rev 0 

Access requirements 
document 

(p A-91) (WHC 1988) 

WHC-SP-033 I ,  Rev 0 
(p A-91) (WHC 1988) 

Staff interview 

Asbestos insulation, 
friable if degraded 
or damaged. 

Staff interview indicated that the 
building has no known asbestos 
hazards. 

1720-K 
Administrative 
Office Building 

Insects, rodents, 
and snakes; bird 
and animal feces. 

Greater activity 
anticipated than in 
normally occupied 
facilities. 

Because of limited activity in 
and around the building, 
increased insect, rodent, and 
snake activity is expected. 

Animal feces are considered a 
health hazard and may be 
contaminated. 

Historical knowledge 

Asphyxianu 
Confined 
Space 

1720-K 
Administrative 
Office Building 

Not applicable None Building was used as an office 
space and does not contain any 
asphyxiants or confined spaces. 

WHC-SP-033 I ,  Rev. 0 
(p. A-91) (WHC 1988) 

Flammable/ 
Combustible 
Material 

1720-K 
Administrative 
Office Building 

Administrative 
Office Building 

Administrative 
Office Building 

Administrative 
Office Building 

1720-K 

1720-K 

1720-K 

Wood furniture, 
paper. 

Not quantified. 

None. 

None. 

The hazard i s  no greater than 
that routinely encountered in 
industry. 

Building was used as an office 
space and does not contain any 
reactive materials. 

Building was used as an office 
space and does not contain any 
explosive materials. 

WHC-SP-0331, Rev. 0 
(p. A-91) (WHC 1988) 

Reactive 
Material 

Explosive 
Material 

Electrical 
Energy 

Not applicable WHC-SP-033 I ,  Rev. 0 
(p. A-91) (WHC 1988) 

WHC-SP-033 1, Rev. 0 
(p. A-91) (WHC 1988) 

Not applicable 

None outside that 
routinely 
encountered in 
industry. 

None outside that 
routinely 
encountered in 
industry. 

WHC-SP-0331, Rev. 0 
(p. A-91) (WHC 1988) 

Thermal 
Energy 

1720-K 
Administrative 
Office Building 

1720-K 
Administrative 
Office Building 

1720-K 
Administrative 
Oftice Building 

Administrative 
Office Building 

1720-K 

None outside that 
routiiiely 
encountered in 
industry 

Structural 
components. 

None outside that 
roiitinely 
encountered in 
industry. 

Not quantified. 

Not applicable. 

Not applicable. 

WHC-SP-0331, Rev. 0 
(p. A-91) (WHC 1988) 

Staff interview indicated that tht 
building is not currently 
occupied. 

Probability of event is extremel: 
low. 

Kinetic 
Energy 

WHC-SP-0331, Rev. 0 

Staff interview 

(p. A-91) (WHC 1988) 

Aircraft crash. WHC-SD-CP-SAR-021, 
Rev. 1 (WHC 1996) 

Vehicle crash. Probability of event is low. 
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Remarks 

Table A-27. Summary of 1720-K Administrative Office Building 
Hazard Identification. (2 Pages) 

References Hazard Type 

High Pressure 

Natural 
Phenomena 

Location 

1720-K 
Administrative 
Office Building 

1720-K 
Administrative 
Office Building 

Form 

Yot applicable. 

Not applicable. 

RWP = radiological work permit 

Quantity 

None. 

Not applicable. 

Building was used as an office 
space and does not contain any 
high-pressure hazards. 

Since the building contains 
insignificant amounts of 
hazardous materials, no 
radioactive materials, and is 
currently not in use, there is no 
potential for a natural 
phenomena event to interact 
with radioactive or hazardous 
material. 

Facility walkdown and staff 
interviews 

None 
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Table A-28. Summary of 182-K Emergency Water Reservoir Pumphouse 
Hazard Identification. (3 Pages) 

Form Quantity Remarks References Location 

82-K 
mergency 
Vater 
Leservoir 
umphouse 

Jot applicable. Ione Jo radiation levels detected 
tbove background. Access 
equirements document 
ndicates that entry is not 
;ovemed by a RWP. 

Jo radiation levels detected 
tbove background. Access 
.equirements document 
ndicates that entry is not 
5overned by a RWP. 

IHI-00221 (p. 3-34) 
BHI 1994b) 

iccess requirements 
ocument 

)HI-00221 (p. 3-34) 
BHI 1994b) 

iccess requirements 
locument 

Material 

Jot applicable. ione. 82-K 
:mergency 
Vater 
keservoir 
'umphouse 

Cmergency 
Yater 
Leservoir 
'umphouse 

82-K 

82-K 
:mergency 
Nater 
teservoir 
'umphouse 

{mergency 
Nater 
teservoir 
'umphouse: 

diddle 
lortion of 
iorth wall; 
iorth end of 
milding 

3mergency 
Hater 
Teservoir 
'umphouse: 

Throughout 
xiilding 

Emergency 
Water 
Reservoir 
Pumphouse 

82-K 

182-K 

182-K 

Direct 
Radiation 

Fissionable 
Material 

Hazardous 
Material 
(e.g., toxic, 
carcinogenic) 

qot applicable done 3H1-00221 (p. 3-34) 
BHI 1994b) 

iccess requirements 
locument 

\lo radiation levels detected 
ibove background. Access 
.equirements document 
ndicatcs that entry is not 
5ovemed by a RWP. 

The amount of mercury is small 
md the mercury is contained. 

381-00221 (p 3-34) 
BHI 1994b) 

Mercury in 
hermometers on 
xping. 

Jot quantified 

Lead sheet. h e  sheet in each 
ocation. No 
ndication of 
;ize/mass of 
iheets. 

NHC-EP-0619 (p. CI-183) 
WHC 1993) 

quantity of lead appears to be 
negligible. Lead oxidation rates 
h e  to exposure to air has been 
greater than anticipated. 
Oxidation results in lead being 
more readily dispersible. ' Biohazard 

Ethylene glycol 
liquid. 

Cesidual quantity 
n pipes 

None WHC-EP-0619 (p. C1-187) 
:WHC 1993) 

Insects, rodents, 
snakes; bird and 
animal feces. 

3reater activity 
:han in normally 
Jccupied 
facilities. 

Increased rodent, insect, and 
snake activity expected due to 
limited human actibity 

Animal feces are considered a 
health hazard and may be 
contaminated 

BH1-00221 (p. 3-34) 
(BHI 1994b) 

Confined spaces are not 
identified. Clearwell under 
building is a potential confined 
space. 

Not quantified WHC-EP-0619 (p. CI-182) 
(WHC 1993) 

Unventilated, 
confined spaces. 

182-K 
Emergency 
Water 
Reservoir 
Pumphouse 

Emergency 
Water 
Reservoir 
Pumphouse 

182-K 

Asphyxiant/ 
Confined Spacs 

Combustible 
Material 

Oil in pumps Improper storage of flammable 
substances indicated. 

BHI-00221 (p. 3-34) 
(BHI 1994b) 

Unknown. 

I 
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Table A-28. Summary of 182-K Emergency Water Reservoir Pumphouse 
Hazard Identification. (3 Pages) 

~ 

Remarks 

Staff interview indicated that the 
oil is still present 

References Hazard Type Location Form Quantity 

:lammable/ 
:ombustible 
viaterial 

82-K 
kergency  
Nater 
leservoir 
'umphouse 

;outhwest 
'omer of 
xulding over 
)ipe tunnel 

3nergency 
YVater 
ieservoir 
'umphouse 

3ut building 
In north side 

I 82-K 

Lube oil in tank. Sight glass 
indicates that the 
tank is almost full. 
Staff interview 
indicated that 250 
io 300 gal of lube 
3il is contained 
within the tank. 

VVHC-EP-0619 (p. C1-186) 
WHC 1993) 

;taff interview 

~ 

A staff interview indicated that 
the diesel oil storage tanks were 
pumped out and removed from 
this location subsequent to the 
publication of WHC-EP-0619 
(WHC 1993) 

- 
YVHC-EP-0619 (p CI-186) 
WHC 1993) 

Staff interview 

Oil in underground 
storage tanks. Oil 
was pumped out 
and tanks were 
removed according 
to knowledgeable 
staff. 

Possibility of 
spills in excess of 
2,000 gal. Spill is 
no longer a 
concern based on 
information 
obtained from 
staff interview. 

182-K 
Emergency 
Water 
Reservoir 
Pumphouse 

Emergency 
Water 
Reservoir 
Pumphouse 

182-K 

Not applicable None Available references provide no 
information regarding reactive 
material. Based on historical 
use it is anticipated that reactive 
materials are not a hazard. 

Available references provide no 
information regarding explosive 
material. Based on historical 
use it is anticipated that 
explosive materials are not a 
hazard. 

Reference indicates that there 
were no findings associated witk 
the electrical system. 

31-31-00221 (p. 3-34) 
'BHI 1994b) 

Reactive 
Material 

Not applicable. Explosive 
Material 

None BHI-00221 (p. 3-34) 
(BHI 1994b) 

BHI-00221 (p. 3-34) 
(BHI 1994b) 

Electrical 
Energy 

182-K 
Emergency 
Water 
Reservoir 
Pumphouse 

Emergency 
Water 
Reservoir 
Pumphouse 

Emergency 
Water 
Reservoir 
Pumphouse 

182-K 

182-K 

None outside that 
routinely 
encountered in 
industry. 

None outside that 
routinely 
encountered in 
industry. 

Thermal 
Energy 

Diesel pumps. Two Building is no longer in use. BH1-00221 (p. 3-34) 
(BHI 1994b) 

Building is occupied 
infrequently during S&M 
activities 

Kinetic Energy Structural 
components 

Not applicable 

182-K 
Emergency 
Water 
Reservoir 
Pumphouse 

Emergency 
Water 
Reservoir 
Pumphouse 

182-K 

Aircraft crash. Not applicable. Probability of event is extremel) 
low. 

WHC-SD-CP-SAR-021, 
Rev. 1 (WHC 1996) 

Probability of event is low Vehicle crash. Not applicable 
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Table A-28. Summary of 182-K Emergency Water Reservoir Pumphouse 
Hazard Identification. (3 Pages) 

Location Form Quantity References Remarks 

4vailable references provide no 
nformabon regarding 
iigh-pressure sources Based on 
iistorical use and current status, 
it is anticipated that high 
Dressure is not a hazard 

82-K 
h e r g e n c  y 
Mater 
Zeservoir 
'umphouse 

Vot applicable. None. 3H1-00221 (p. 3-34) 
BHI 1994b) 

Not applicable Earthquake could result in 
structural members interacting 
with hazardous materials. 

gone Earthquake of 
wfficien t 
magnitude to result 
in structural failure. 

Flooding of 
sufficient 
magnitude to result 
in structural 
intrusion. 

182-K 
:mergency 
Water 
Zeservoir 
'umphouse 

Zmergency 
Water 
Reservoir 
Pumphouse 

182-K \lone Not applicable Flooding could result in water 
interacting with hazardous 
materials. 

Volcanic activity 
produces sufficient 
ashfall to result in 
failure of roof. 

Not quantified. Ashfall could result in structural 
members interacting with 
hazardous materials. 

Vone 182-K 
Emergency 
Water 
Reservoir 
Pumphouse 

Emergency 
Water 
Reservoir 
Pumphouse 

182-K Not quantified Precipitation could infiltrate the 
structure and interact with 
hazardous materials 

Snowfall could result in 
structural members interacting 
with the hazardous materials 

Uone Precipitation 
infiltrates structure. 

Precipitation in the 
form of snow 
results in failure of 
structural members. 

Lightning strike on 
structure. 

Lightning could strike the 
structure and interact with 
hazardous materials. 

None 182-K 
Emergency 
Water 
Reservoir 
Pumphouse 

Not applicable 

High winds of 
sufficient 
magnitude to result 
in structural failure 

Not quantified. High winds could result in 
structural members interacting 
with hazardous materials. 

None 182-K 
Emergency 
Water 
Reservoir 
Pumphouse 

RWP = radiological work permi 
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Table A-29. Summary of 183-IC Pipe Tunnels Hazard Identification. (2 Pages) 
- 

lazard Type 

adioactive 
laterial 

irect 
adiation 

Location Form Quantity Remarks References 

Not applicable Jone rhe structure is uncontaminated. Itaff interviews 83-K Pipe 
'unnels 

83-K Pipe 
'unnels 

83-K Pipe 
-uiinels 

83-K Pipe 
-unnels 

Not applicable Jone f i e  structure is uncontaminated. Xaff interviews 

Jone m e  structure is uncontaminated. Zaff interviews issionable 
laterial 

Not applicable 

Jnknown Status of asbestos abatement 
xogram unknown for this 
structure. 

;taff interviews Asbestos insulation, 
friable if degraded 
or damaged. 

azardous 
faterial 
: .g. ,  toxic, 
wcinogenic) 

iohazard 83-K Pipe 
runnels 

Insects, rodents, 
snakes. 

increased rodent, insect, and 
jnake activity expected as a 
w u l t  of limited human activity. 

3eater activity 
han in normally 
~ccupied 
Facilities. 

Vot quantified. ,sphyxiant/ 
'onfined Space 

Status of posting for confined 
spaces is unknown. 

itaff interviews Structure is entirely 
below grade and is 
unventilated. 

Not applicable. 

83-K Pipe 
runnels 

183-K Pipe 
runnels 

Available references provide no 
information regarding 
flammable/combustible 
material Based on historic 
operation, it is anticipated that 
there are no such materials 
present 

itaff interviews lammablei 
:ombustible 
4aterial 

Tone 

None staff interviews kactive 
daterial 

183-K Pipe 
runnels 

Not applicable. Available references provide no 
information regarding reactive 
material. Based on historic 
operation, it is anticipated that 
there are no such materials 
present . 

Available references provide no 
information regarding explosive 
material. Based on historic 
operation, it is anticipated that 
there are no such materials 
present. 

Electrical power is provided for 
lighting circuits. 

None Staff interviews 2xplosive 
Aaterial 

183-K Pipe 
Tunnels 

Not applicable. 

3lectrical 
3nergy 

183-K Pipe 
Tunnels 

Staff interviews None outside that 
routinely 
encountered in 
industry. 

Not applicable. 

None outside that 
routinely 
encountered in 
industiy. 

None. Staff interviews rhermal 
3nergy 

183-K Pipe 
Tunnels 

Available references provide no 
information regarding thermal 
energy sources. Based on 
historical operation, it is 
anticipated that there are none 
present. 

Structure is occupied 
infrequently during S&M 
activities. 

Cinetic Energy Structural 
components 

Not applicable 183-K Pipe 
Tunnels 

183-K Pipe 
Tunnels 

Aircraft crash Not applicable. Probability of event is extremel) 
low. 

Structure is entirely below 
made. 

183-K Pipe 
Tunnels 

Vehicle crash. Not applicable Staff interviews 
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183-K Pipe 
Tunnels 

183-K Pipe 
Tunnels 

Table A-29. Summary of 183-K Pipe Tunnels Hazard Identification. (2 Pages) 

Not applicable. Not applicable. 

Not applicable. Not applicable. 

Hazard Type 

High Pressure 

Natural 
Phenomena 

Location I Form I Quantity 

S&M = surveillance and maintenance 

Remarks 

Available references provide no 
information regarding sources of 
high pressure. Based on 
historical operation, it is 
anticipated that there are none 
present. 

Since the tunnels do not contain 
any radioactive material, did not 
historically contain hazardous 
materials, and current use does 
not involve hazardous materials, 
there is no potential for a natural 
phenomena event to interact 
with radioactive or hazardous 
material. 

References 

Staff interviews 

None 
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Table A-30. Summary of 183-KW Filter Plant Hazard Identification. (3 Pages) 
Remarks 3azard Type Location Form Quantity References 

adioactive 
laterial 

183-KW 
:liter Plant 

183-KW 
Filter Plant 

183-KW 
Filter Plant 

Not applicable None. 

Unknown. 

None. 

Documentation indicates no 
radioactive matenal used or 
stored Access requirements 
document indicates that entry is 
not governed by a RWP 

WHC-SP-0331, Rev. 0 
:p. A-126) (WHC 1988) 

WHC-EP-0619 
:p. C1-261) (WHC 1993) 

BHI-00081, Rev. 0 (p. 3-13) 
:BHI 1 9 9 4 ~ )  

Unknown. WHC-SP-0331, Rev 0 
[p A-126) (WHC 1988) 

WHC-EP-0619 
(p C1-261) (WHC 1993) 

BHI-00081, Rev 0 (p 3-13) 
(BHI 1 9 9 4 ~ )  

Iirect 
adiation 

Documentation provides 
somewhat conflicting 
information. Generally 
indicates no radioactive material 
used or stored, but BHI-00081 
(p. 3-33), indicates the presence 
of a radiation zone. 

Not applicable. Documentation indicates no 
radioactive material used or 
stored Access requirements 
docnment indicates that entry is 
not governed by a RWP 

WHC-SP-033 I ,  Rev 0 
(p A-126) (WHC 1988) 

WHC-EP-0619 
(p C1-261) (WHC 1993) 

BHI-00081, Rev 0 (p 3-13) 
(BHI 1 9 9 4 ~ )  

WHC-SP-0331, Rev 0 
(p A-126) (WHC 1988) 

WHC-EP-0619 
(p C1-263) (WHC 1993) 

BHI-00081, Rev 0 (p 3-13) 
(BHI 1994c) 

issionable 
laterial 

No evidence of an asbestos 
abatement program. 

Iazardous 
4aterial 
:,g., toxic, 
arcinogenic) 

183-KW 
Filter Plant: 

Multiple 
potential 
locations 
inside 
building; 
adjacent to 
southeast 
corner of 
building 

Friable asbestos on 
piping located 
adjacent to 
southeast corner of 
building Asbestos 
insulation, friable if 
degraded or 
damaged 

Not quantified. 

183-KW 
Filter Plant: 

East wall of 
basement 

183-KW 
Filter Plant 

Mercury switch. One switch. 

Unknown. 

The amount of mercury is small 
and it is contained. 

WHC-EP-0619 
(p. CI-264) (WHC 1993) 

Specific identity, quantity, and 
location of solvents is unknown 
Staff interview indicated that the 
residual chemicals have been 
removed from the building 

~~ 

BHI-00081, Rev 0 (p 3-13) 
(BHI 1994c) 

Staff interview 

Solvents in 
containers on 
ground. 

183-KW 
Filter Plant: 

Southwest 
comer roof 
area 

183-KW 
Filter Plant 

Chemical tank of 
unknown content. 

Unknown. 

Unknown. 

Reference indicates that tank 
shows evidence of leaking 
Staff interview indicated that the 
residual chemicals have been 
removed from the building 

WHC-EP-0619 
(p. (21-264) (WHC 1993) 

Staff interview 

Documentation indicates that a 
powder substance of unknown 
type is stored in the building 
Staff interview indicated that all 
of the residual chemicals have 
been removed from the building 

BHI-00081, Rev 0 

Staff interview 

(p 3-13) (BHI 1 9 9 4 ~ )  
Powder substance. 

183-KW 
Filter Plant 

Adjacent to 
bauxite silo 
outside 
building 

30-gal garbage can 
with unknown 
material. 

Unknown. Staff interview indicated that all 
of the residual chemicals have 
been removed from the building 

BHI-00081, Rev 0 
(p 3-13) (BHI 1 9 9 4 ~ )  

WUC-EP-06 19 
(p C1-265) (WHC 1993) 

Staff interview 
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Table A-30. Summary of 183-KW Filter Plant Hazard Identification. (3 Pages) 

Hazard Type 

lazardous 
daterial 
e.g., toxic, 
arcinogenic) 

3iohazard 

Location 

183-KW 
Filter Plant 

Form Quantity 

Residual quantity 
in pumping 
equipment. 

Remarks References 

Sodium 
dichromate 

Staff interview indicated that all 
of the residual chemicals have 
been removed from the building. 

____ 
BHI-00081, Rev. 0 (p. 3-1 3) 
:BHI 1 9 9 4 ~ )  

Staff interview 

183-KW 
Filter Plant 

Brine pit 
adjacent to SE 
comer of 
building 

Filter Plant 
183-KW 

183-KW 
Filter Plant 

Solid remnant Residual quantity. WHC-EP-0619 
[p. C1-265) (WHC 1993) 

Insects, rodents, 
and snakes; bird 
and animal feces 

Increased rodent, insect, and 
snake activity expected due to 
limited human activity 

Animal feces are considered a 
health hazard and may be 
contaminated 

References indicate that the 
building does not contain any 
asphyxiants and does not have 
any confined spaces 

Greater activity 
than in normally 
occupied 
facilities. 

BHI-00081, Rev.O 
(p. 3-13) (BHI 1 9 9 4 ~ )  

WHC-EP-0619 
(p. C1-265) (WHC 1993) 

\sphyxiant/ 
;'onfined Space 

;lammable/ 
?ombustible 
Vlaterial 

Not applicable None. WHC-EP-0619 (p. 3-54) 
(WHC 1993) 

(BHI 1 9 9 4 ~ )  
BHI-00081 (p. 3-13) 

183-KW 
Filter Plant 

Oil leaking from 
equipment. 

Small quantities. The quantity of material noted 
does not represent a significant 
hazard. 

WHC-EP-0619 
(p. CI  -268) (WHC 1993) 

BHI-00081, Rev 0 (p 3-13) 
(BHI 1 9 9 4 ~ )  

Reactive 
Matenal 

Explosive 
Material 

183-KW 
Filter Plant 

Not applicable. None. Available references provide no 
information regarding reactive 
materials A staff interview 
revealed that the residual 
chemicals have been removed 

Staff interview 

WHC-EP-0619 (p. 3-54) 
(WHC 1993) 

183-KW 
Filter Plant 

183-KW 
Filter Plant 

183-KW 
Filter Plant 

Not applicable. None Available references provide no 
information regarding explosive 
matei ials A staff interview 
revealed that the residual 
chemicals have been removed 

Equipment out of service yet 
energized, exposed conductors 
A staff interview indicated that 
the switchgear was updated for 
the lighting circuits only in 
1997 

None 

Staff interview 

WHC-EP-0619 (p. 3-54) 
(WHC 1993) 

Electrical 
Energy 

Isolated electrical 
hazards resulting 
from insufficient 
control and 
maintenance. 

Not quantified WHC-EP-0619 (p. C1-253) 
(WHC 1993) 

Staff interview 

Thermal 
Energy 

Kinetic Energq 

High Pressure 

Unknown. Unknown. 

183-KW 
Filter Plant 

Structural 
components. 

Not applicable. Facility occupied infrequently 
during S&M activities. 

WHC-EP-0619 
(p. CI-261) (WHC 1993) 

183-KW 
Filter Plant 

Aircraft crash Not applicable Probability of event is extremely 
low. 

WHC-SD-CP-SAR-021, 
Rev. 1 (WHC 1996) 

183-KW 
Filter Plant 

Vehicle crash Not applicable Probability of event is low. 

183-KW 
Filter Plant 

Not applicable None Available references provided 
no information regarding 
sources of high pressure. 
However, based on description 
of building and its operation, it 
is anticipated that there are no 
high-pressure hazards. 

WHC-SP-0331, Rev. 0 
(p. A-127) (WHC 1988) 

WHC-EP-0619 (p. C1-261) 
(WHC 1993) 

BHI-00081, Rev. 0 (p. 3-13) 
(BHI 1 9 9 4 ~ )  
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Quantity Remarks 

Not applicable Since there is no radioactive 
material and the residual 
chemicals have been removed 
from the facility, there is no 
potential for a natural 
phenomena event to interact 
with radioactive or hazardous 
material 

Appendix A - Preliminary Hazards Analysis Rev. 3 

References 

None 

Table A-30. Summary of 183-KW Filter Plant Hazard Identification. (3 Pages) 

Hazard Type Location 

Natural 183-KW 

Form 

Not applicable. 

RWP = radiological work permit 
S&M = surveillance and maintenance 
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Table A-31. Summary of 181-KW River Pumphouse Hazard Identification. 
Hazard Type 

Ldioactive 
daterial 

Location Form Quantity Remarks Ref ere n E e s 

HW-74095, VOI 3 
(p. 25) (GE 1963) 

181-KW 
River 
Ptimphouse 

Vot applicable None Building operation did not 
involve radioactive materials 

Iirect 
tadi at i on 

181-KW 
River 
Pumphouse 

Vot applicable None Building operation did not 
involve radioactive materials. 

HW-74095, VOI 3 
(p. 25) (GE 1963) 

:issionable 
daterial 

181-KW 
River 
Pumphouse 

Vot applicable None Building operation did not 
involve radioactive materials. 

HW-74095, VOI 3 
(p. 25) (GE 1963) 

jazardous 
vlaterial 
e.g., toxic, 
:arcinogen ic) 

3iohazard 

181-KW 
River 
Pumphouse: 

Vot applicable. None. Staff interview indicated that 
there are no hazardous 
materials. 

Staff interview 

Potential increased rodent, 
insect, and snake activity due to 
limited human activity. 

Animal feces are considered a 
health hazard and may be 
radioactivelv contaminated. 

WHC-EP-0619 
(WHC 1993) 

181-KW 
River 
Pumphouse 

Rodents, insects, 
snakes; bird and 
mimal feces. 

Greater activity 
than observed at 
normally occupied 
facilities. 

181-KW 
River 
Pumphouse 

River 
Pumphouse 

181-KW 

i\sphyxiant/ 
:onfined 
Spaces 

'lammable/ 
Sombustible 
Vlaterial 

Reactive 
Material 

Not applicable. None. The facility does not contain any 
confined spaces. 

Staff interview 

Not applicable. Staff interview None. The facility does not contain any 
flainmable/combustible 
material. 

181-KW 
River 
Pumphouse 

Not applicable. None. The facility does not contain any 
reactive materials. 

Staff interview 

Explosive 
Material 

181-KW 
River 
Pumphouse 

Not applicable. None. The facility does not contain any 
explosive materials. 

Staff interview 

Electrical 
Energy 

181-KW 
River 
Pumphouse 

River 
Pumphouse 

River 
Pumphouse 

181-KW 

181-KW 

Not applicable None. The facility is de-energized 
according to knowledgeable 
staff. 

The facility does not contain any 
thermal energy hazards. 

Facility occupied only 
infrequently during S&M 
activities. 

Staff interview 

Not applicable. Thermal 
Energy 

None. Staff interview 

Staff interview Kinetic Energy Structural 
components 

Not applicable 

181-KW 
River 
Pumphouse 

Aircraft crash Not applicable. Probability of such an event IS 
extremely low 

WHC-SD-CP-SAR-021, 
Rev. 1 (WHC 1996) 

181-KW 
River 
Pumphouse 

Vehicle impact. Not applicable Probability of such an event is 
low. 

None 

High Pressure 181-KW 
River 
Pumphouse 

Not applicable. None The facility does not contain an) 
high-pressure hazards. 

Staff interview 

Natural 
Phenomena 

181-KW 
River 
Pumphouse 

Not applicable. Not applicable There is no potential for a 
natural phenomena event to 
interact with radioactive or 
hazardous materials. 

Staff interview 
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Table A-32. Summary of 190-KW Process Water Pumphouse 
Hazard Identification. (3 Pages) 

Remarks References Location Form Quantity 

(one. >ocumentation indicates no 
adiation levels above 
nckground Access 
equirements document 
ndicates that entry is not 
5ovemed by a RWP 

90-KW 
'rocess Water 
'umphouse 

*Jot applicable. YHC-SP-033 I ,  RCV 0 
p A-I29)(WHC 1988) 

NHC-EP-0619 
p Cl-271)(WHC 1993) 

3HI-0008 I ,  Rev 0 (p 3-1 4) 
BHI 1994c) 

NHC-SP-033 1, Rev 0 
p A-129) (WHC 1988) 

NHC-EP-0619 
p C1-271)(WHC 1993) 

3HI-00081, Rev 0 (p 3-14) 
BHI 1994c) 

*Jot applicable gone 3ocumentation indicates no 
.adiation levels above 
,ackground. Access 
-equirements document 
ndicates that entry is not 
Sovemed by a RWP. 

90-KW 
'rocess Water 
'umphouse 

90-KW 
'rocess Water 
'umphouse 

Documentation indicates no 
-adlation levels above 
background 

WHC-SP-0331, Rev 0 
p A-129) (WHC 1988) 

WHC-EP-0619 
p C1-271)(WHC 1993) 

3H1-00081, Rev 0 (p 3-14) 
BHI 1 9 9 4 ~ )  

Vot applicable \lone. 

Vot quantified. WHC-EP-0619 (p. C1-271) 
[WHC 1993) 

190-KW 
'rocess Water 
'umphouse 

Asbestos insulation, 
friable if degraded 
3r damaged. 

95% of facility insulation in 

good condihon with isolated 
instances of degradahon No 
evidence of an asbestos 
abatement progiam 

Mercury present in small 
quantity in a form that is not 
readily dispersible 

Mercury switches. Residual quantity. WHC-EP-0619 (p Cl-274) 
(WHC 1993) 

190-KW 
3-ocess Water 
r'umphouse 

Equipment 
iear center of 
milding 

Process Watei 
Pumphouse 

190-KW 

190-KW 
Process Watei 
Pumphouse 

Pipe traps, 
pipelines 
throughout 
building 

Solvents in 
containers. 

Specific identity, quantity, and 
location of solvents is unknown 
Staff interview indicated that the 
residual chemicals have been 
removed from the building 

BHI-00081, Rev. 0 (p. 3-14) 
(BHI l994c) 

Staff interview 

None. 

Residual. 

None. 

None WHC-EP-06 19 
(p CI-271) (WHC 1993) 

BHI-00081, Rev 0 (p 3-14) 
(BHI 1 9 9 4 ~ )  

Ethylene glycol. 

190-KW 
Process Watei 
Pumphouse 

Assorted chemicals 
(e.g., adsorbents, 
Portland cement, 
soda-ash). 

Documentation indicates large 
quantity of 5-gal buckets full of 
a variety of products, many of 
which are unknown. Staff 
interview indicated that the 
residual chemicals have been 
removed from the building. 

Miscellaneous materials stored 
in building. Staff interview 
indicated that the residual 
chemicals have been removed 
from the building. 

WHC-EP-0619 
(pp Cl-274,275) 
(WHC 1993) 

BHI-00081, Rev 0 (p 3-14) 
(BHI 1 9 9 4 ~ )  

Staff interview 

BHI-00081, Rev 0 (p 3-14) 
(BHI 1 9 9 4 ~ )  

WHC-EP-0619 
(pp C1-274,275) 
(WHC 1993) I 190-KW 

Process Wate 
Pumphouse 

Aerosol cans, paint, 
etc. 

None. 
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Hazard Type 

Biohazard 

Asphyxianu 
Confined Space 

Flammable/ 
Combustible 
Material 

Reactive 
Material 

Explosive 
Material 

Electrical 
Energy 

Thermal 
Energy 

Table A-32. Summary of 190-KW Process Water Pumphouse 
Hazard Identification. (3 Pages) 

Location Form Quantity Remarks References 

90-KW 
'rocess Water 
'umphouse 

insects, rodents, 
and snakes; bird 
and animal feces. 

3reater than that 
n routinely 
mupied 
Facilities 

Increased activity expected 
because the majority of the 
facility is not routinely 
occupied. Animal feces are 
considered a health hazard and 
may be contaminated. 

Confined spaces are not 
identified. 

3HI-00081, Rev.O (p. 3-14) 
BHI 1 9 9 4 ~ )  

p. C1-278) (WHC 1993) 
NHC-EP-0619 

190-KW 
'rocess Water 
'umphouse 

190-KW 
'rocess Water 
'umphouse: 

Valve pit 

Unventilated, 
below-grade areas. 

Not quantified NHC-EP-0619 
p. C1-272) (WHC 1993) 

Oil leaking from 
valve actuators 

Small quantities. Quantity i s  a negligible hazard. JVHC-EP-0619 
p. C1-278) (WHC 1993) 

190-KW 
>recess Water 
Pumphouse 

Underground 
211 storage 
ank west of 
milding 

190-KW 
Process Water 
Pumphouse 

Oil residue or heels. Unknown None UHC-EP-0619 
p. CI-278) (WHC 1993) 

Gasoline in 
approved container, 
but not stored in 
proper cabinet. 

Unknown Staff interview indicated that the 
residual materials have been 
removed from the building. 

WHC-EP-0619 
,p CI-275) (WHC 1993) 

BHf-00081 Rev 0 (p 3-14) 
[BHI 1994c) 

Staff interview 

WHC-EP-0619 
(p C1-275) (WHC 1993) 

BHI-00081 Rev 0 (p 3-14) 
(BHI 1994c) 

Staff interview 

Staff interview indicated that the 
residual materials have been 
removed from the building 

190-KW 
Process Water 
Pumphouse 

MiscellaneoLis 
combustibles in 
containers. 

None 

190-KW 
Process Water 
Pumphouse 

Not applicable None Available references provide no 
specific information regarding 
reactive materials potentially 
stored in the building Staff 
interview indicated that the 
residual chemicals have been 
removed from the building 

Staff interview 

190-KW 
Process Water 
Pumphouse 

Hydrogen gas in 
ethylene glycol 
lines. 

Unknown None BHI-00081 Rev 0 (p 3-14) 
(BHI 1 9 9 4 ~ )  

190-KW 
Process Water 
Pumphouse 

None other than 
what is routinely 
encountered in 
industiy. 

None other than 
what is routinely 
encountered in 
industry. 

WHC-EP-06 19 (WHC 1993) 
indicates that there are several 
potential electrical shock 
hazards (e g , broken and frayed 
insulation on conductors) 

WHC-EP-0619 
(pp. C1-272,273) 
(WHC 1993) 

WHC-EP-0619 
(pp. CI -272,273) 
(WWC 1993) 

Available references indicate 
that many pieces of equipment 
are out of service yet energized 
Some of this equipment may 
present a thermal energy hazard 

190-KW 
Process Water 
Pumphouse 

Unknown Unknown 
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Table A-32. Summary of 190-KW Process Water Pumphouse 
Hazard Identification. (3 Pages) 

Location 

Process Water 
Pumphouse 

190-KW 

- 

190-KW 
Process Water 
Pumphouse 

Process Water 
Pumphouse 

190-KW 

190-KW 
Process Water 
Pumphouse 

190-KW 
Process Water 
Pumphouse 

Form 

Structural 
:omponents. 

Aircraft crash 

Vehicle crash 

Not applicable. 

Not applicable. 

RWP = radiological work permit 
S&M = surveillance and maintenance 

Quantity 

Vot applicable. 

Vot applicable 

Vot applicable 

Vane 

Not applicable. 

Remarks 

Building is infrequently 
occupied during S&M activities. 

indicates that it is constantly 
occupied because it is used as a 
warehouse in support of K Basin 
operations. Staff interview 
indicated that the south bay is 
used by K Basin as a warehouse. 

WHC-EP-0619 (WHC 1993) 

Probability of event is extremely 
low. 

Probability of event is low. 

Available references provide no 
specific information on potential 
high-pressure hazards 
However, based on description 
of facility and operation, it is 
anticipated that there are no 
hazards associated with high 
ptessure 

Since there is no known 
radioactive material and the 
residual chemicals have been 
removed from the facility, there 
is no potential for a natural 
phenomena event to interact 
with radioactive or hazardous 
material 

References 

WHC-EP-0619 
(p. C1-274) (WHC 1993) 

Staff interview 

WHC-SD-CP-SAR-02 1 ,  
Rev. 1 (WHC 1996) 

WHC-SP-033 1, Rev 0 
(p A-129) (WHC 1988) 

WHC-EP-0619 
(p C1-261) (WHC 1993) 

BHI-00081, Rev 0 (p 3-14) 
(BHI 1994c) 

None 
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Table A-33. Summary of 105-B Reactor Building Hazard Evaluation. (6 Pages) 

Summary 
Detailed 

Iazards Eval. 
Event Prevention and Mitigation Lank 

C 

1-2" 

- 

- 
Potential 

Event 
Location Event and Possible 

Causes sscs Hazard 
TY Pe 

tadioactive 
naterial, 
oxic 
naterial, 
Linetic 
'nergy 

4dministrative 

:RC Emergency 
4anagement 
'rogram, ERC 
iork control 
rocedure 

15-B Reactor 
uilding 

;huctural damage 
esults in a loss o f  
onfinement 
;hock/vibration and 
novement of 
tructureiequipment 
uspends hazardous 
naterials resulting 
n an uncontrolled 
elease to the 
~~vironment  

:uilding 
tructure, reactor 
lock structure, 
hield walls. 

issume structure 
l e t  UBC at time 
sf construction. 

'es. 

:der to 
,ection 4.2.1.1 
tf the ASA for 
iscussion. 

:ismic Event 

igh Wind 35-B Reactor 
uilding 

tadioactivf 
naterial, 
oxic 
naterial, 
cinetic 
mergy 

Zapability of 
,tructure to resist 
ugh wnd forces or 
Mind-generated 
nissiles is unknown 
3igh wind can result 
n potential damage 
o above-ground 
~ortion of structure 
md the release of 
lazardous materials 
o the environment 

S~iilding 
tructure, reactor 
ilock structure, 
hield walls. 

issume structure 
net UBC at time 
)f construction. 

:RC Emergency 
danagement 
'rogram, ERC 
vork conhol 
rocedure 

[I-3" 

- 
11-3" 

40 (bounded 
iy seismic). 

lefer to 
kction 4.2.1.1 
)f the ASA for 
liscussion. 

05-B Reactor 
Luilding 

iadioactivc 
naterial, 

natenal, 
cinetic 
:nergy 

oxic 

lapability of 
Aructure to resist 
ish and/or snow 
loading unknown 
Potential roof failure 
would result in 

impacts to 
hazardous materials 
and a release to the 
mvironment 

3tiilding 
,tructure, reactor 
)lock structure, 
;hield walls. 

issume structure 
net UBC at time 
)f construction. 

ZRC Emergency 
vlanagement 
'rogram, ERC 
work control 
xocedure 

'40 (bounded 
>y seismic) 

iefer to 
Section 4 2 1 1 

the ASA for 
iiscussion 

sh and/or 
now Loading 

oss of 
Sectrical 
ower 

iircraft 
mpact 

05-B Reactoi 
luilding 

Radioactiv' 
material , 
toxic 
material 

The loss of  electrical 
power would not 
result in the release 
of hazardous 
materials because 
the reactor is not 
actively ventilated 

Possible causes 
loss of electrical 
feed to the facility, 
component or 
system failure, 
human error 

Vone. ERC facility 
;urveillance 
xocedure, ERC 
work control 
xocedure 

IV No 
[improbable). 

Refer to 
Section 4.2.1 . I  
of the ASA foi 
discussion. 

05-B Reacto 
3uilding 

Radioactiv 
material, 
toxic 
material, 
kinetic 
energy 

Building 
structure, reactor 
dock structure, 
shield walls. 

ERC Emergenc: 
Management 
Program 

111-1 

- 

No 
(improbable) 

Refer to 
Section 4 2 1 : 
of the ASA fo 
discussion 

The likelihood of an 
aircraft impacting 
the 105-B Reactor 
Building is 
qualitatively 
assessed as being of 
such a low 
probability that 
further consideration 
is not required. 

Surplus Reactor Auditable Safety Analysis 
August 2004 A-101 



BHI-0 1 1 72 
Appendix A - Preliminary Hazards Analysis Rev. 3 

Table A-33. Summary of 105-B Reactor Building Hazard Evaluation. (6 Pages) 

Prevention and Mitigation Event Summary Detailed 
Iazards Eval. 

lo (low 
onsequence). 

.efer to 
ection 4.2.1.2 
f the ASA for 
iscussion. 

tank 

c 
11-3 

- 

- 

- 
JI-3 

Location Event and Possible 
Causes sscs Hazard 

TY Pe 
Ladioactive 
laterial, 
3xic 
naterial, 
.inetic 
nergy 

Ladioactive 
naterial, 
oxic 
naterial 

Potential 
Event 

'ehicle 
mpact 

Administrative 

ERC facility 
access control 
procedure, ERC 
work control 
procedure 

ERC work 
control 
procedure, ERC 
facility 
surveillarice 
procedure, ERC 
waste 
management 
procedure 

05-B Reactor 
kiilding 

05-B Reactor 
luilding: 

4odule 2 
:actor block 

Vehicle impacts the 
'eactor building, 
:ompromising 
:ontainment and 
-eleasing hazardous 
naterials to the 
mvironment. 

Possible causes: 
nechanical failure, 
3perator 
:rror/incapacitation 

Water intrusion into 
the reactor block 
results in a spread ol 
hazardoils materials 
within the building 
and to the 
mvironment. 

Possible cawes: 
degradation of roof, 
run-on flooding. 

, u i 1 ding 
:ructure, reactor 
lock structure, 
nield walls. 

luilding 
tructure, reactor 
lock structure, 
hield walls. 

Vater 
ntrusion 

lo (low 
onsequence). 

Lefer to 
section 4.2.1.1 
f the ASA for 
iscussion. 

Mater 
ntrusion 

05-B Reactor 
iuilding: 

iIodule 1 

tadioactive 
naterial, 
oxic 
naterial 

Water intrusion into 
module 1 (i.e., 
general ancillary 
areas outside shield 
walls, excluding the 
FSB) of the reactor 
building results in a 
spread of hazardous 
materials within the 
building and to the 
environment. 

(WHC 1993) states 
that the doors are 
deteriorated and thai 
there are openings 
around the exterior 
doors. 

Possible causes: 
degradation of roof, 
run-on flooding, 
internal flooding. 

WHC-EP-0619 

Luilding 
tructure. 

ERC work 
control 
procedure, ERC 
facility 
surveillance 
procedure, ERC 
waste 
management 
procedure 

111-3 i o  (low 
onsequence). 

Lefer to 
Lection 4.2.1.1 
t f  the ASA for 
iiscussion. 

Water 
[n trusi on 

05-B Reactor 
iuilding: 

nodule 2 
xcluding 
eactor block 

tad i oac tive 
naterial, 
oxic 
naterial 

Water intrusion into 
module 2 (i.e., areas 
within shield walls 
excluding reactor 
block) of the reactor 
building results in a 
spread of hazardous 
materials within the 
building and to the 
environment. 

Possible causes: 
degradation of roof, 
run-on flooding. 

luilding 
tructure, shield 
valls. 

111-3 $0 (low 
,onsequence). 

Zefer to 
jection 4.2.1.1 
)f the ASA for 
liscussion. 

ERC work 
control 
procedure, ERC 
facility 
suwei llance 
procedure, ERC 
waste 
managemen t 
procedure 

Surplus Reactor Auditable Safe& Analysis 
August 2004 A- 102 



BHI-0 1 172 
Appendix A - Preliminary Hazards Analysis Rev. 3 

Table A-33. Summary of 105-B Reactor Building Hazard Evaluation. (6 Pages) 
__ 

Prevention and Mitigation Event 
Summary 

Detailed 
Tazards Eval. 

$0 (low 
.onsequence). 

Eefer to 
section 4.2.1.1 
tf the ASA for 
iiscussion. 

tank 

C 

11-3 

- 

- 
Potential 

Event 
Location Hazard 

Type 
Event and Possible 

Causes 

Water intrusion into 
the FSB and transfer 
pit of the reactor 
building results in a 
spread of hazardous 
materiais within the 
building and to the 
environmen t . 

Possible causes: 
degradation of roof, 
run-on flooding. 

Administrative 

iRC work 
ontrol 
irocedure, ERC 
acility 
urveillance 
rocedure, ERC 
vaste 
nanagemen t 
rocedure 

SSCS 

u i 1 ding 
i-ucture. 

05-B Reactor 
3uilding: 

;SB and 
ransfer pit 

Xadioactive 
naterial, 
.oxic 
naterial 

later 
itrusion 

later 
itrusion 

Radioactive 
material, 
toxic 
material 

Water inundates all 
areas of the building 
as a result of 
catastrophic 
flooding, releasing 
hazardous materials 
to the environment. 

Possible causes: 
50% failure of the 
Grand Coulee Dam. 

luilding 
tructure, reactor 
lock structure. 

5RC Emergency 
vlanagement 
'rogram 

[ll-2 Vo (this is an 
mprobable 
:vent). 

Refer to 
section 4.2.1.1 
3f the ASA for 
jiscussion. 

105-B Reactor 
3uilding: 

911 areas 

105-B Reactor 
Building: 

Module 2 
reactor block 

I1 ire ERC Emergency 
Management 
Program, ERC 
facility 
iurveillance 
procedure 

ERC facility 
surveillance 
procedure, 
restriction on 
open flame 
activities 
(e g , welding 
and cutting), 
ERC Emergency 
Management 
Program 

No 
(improbable). 

Refer to 
Section 4.2.1.3 
of the ASA for 
discussion. 

No (bounded 
by fire in 
FSBitransfer 
pits). 

Refer to 
Section 4.2.1 .? 
of the ASA for 
discussion. 

This i s  not a crediblc 
event There is no 
direct ignition 
source and a lack of 
exposed surface are, 
(lamination of 
Masonite and steel 
that is bound by an 
external and intema 
structure) The 
graphite will not 
ignite per 

(DOE 1989) 

Fire in module 1 
lofts 
radioactive/toxic 
materials piesent as 
surface 
contamination 

Possible causes 
electrical service, 
mechanical sparks 
near flammable 
materials, adverse 
chemical reactions 

DOE/EIS-OI 19 

luilding 
tructure. 

3uilding 
tructure. 

Radioactivf 
material, 
toxic 
material 

Radioactivi 
material, 
toxic 
material 

111-3 

- 

'ire 105-B Reactor 
Building: 

Module 1 
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- 

Item 

__. 

14 

- 
15 

- 
16 

- 
17 

L 

Table A-33. Summary of 105-B Reactor Building Hazard Evaluation. (6 Pages) 
Event 

Prevention and Mitigation Summary 
Detailed 

tazards Eval. 

lo (bounded 
y tire in 

SB/transfer 
its) 

Lefer to 
ection 4 2 1 3 
f the ASA for 
iscussion 

Lank 

C 

11-2 

- 

- 

- 
11-2 

- 
111-3 

__. 

I 

Location 
Event and Possible 

Causes 
Potential 

Event 

ire 

ire 

hdministrative 

RC facility 
irveillance 
.ocedure, 
striction on 
,en flame 
:tivities 
.g., welding 
id cutting), 
RC Emergency 
lanagement 
rogram 

RC facility 
irveillance 
rocedure, 
:striction on 
pen flame 
ztivities 
:.g., welding 
nd cutting), 
.RC Emergency 
h a g e m e n  t 
rogram 

sscs 
uilding 
rueture 

luilding 
tructure 

05-B Reactor 
3uilding: 

vlodule 2 
:xcludtng 
.eactor block 

Ladioactive 
iaterial, 
3xic 
iaterial 

;ire in module 2 
ofts 
adioactive/toxic 
naterials present as 
urface 
:ontamination 
indior waste. 

'ossible causes: 
:lectrical service, 
nechanical sparks 
iear flammable 
naterials, adverse 
:hemica1 reactions. 

ies. 
lefer to 
iection 4.2.1.3 
)f the ASA for 
liscussion. 

;ire in the FSB and 
ransfer pit lofts 
adioactivehoxic 
naterials present as 
,urface 
:ontamination 
md/or waste 

>ossrble causes 
:lechical service, 
mechanical sparks 
Tear flammable 
materials, adverse 
zhemical reactions 

tadioactive 
naterial, 
oxic 
naterial 

iadioactive 
naterial, 
.oxic 
naterial 

05-B Reactor 
uilding 

SB and 
ansfer pit 

05-B Reactor 
Luilding 

d1 areas 

05-B Reactoi 
iuilding 

3uilding 
tructure, reactor 
)lock structure. 

IRC Emergency 
ilanagement 
'rogram. 

Vo (bounded 
~y the seismic 
:vent). 

Refer to 
Section 4.2.1.1 
3f the ASA for 
3 detailed 
3iscussion. 

-ightning Lightning strike on 
the reactor building 
results in the release 
of hazardous 
materials to the 
environment. 

Radioactive 
material, 
3irect 
radiation 

This is not a crediblt 
event because the 
quantity of 
fissionable material 
in the reactor 
building is 
significantly less 
than the subcritical 
activity threshold 
limits for criticality 
given in 

EDPI-4.35-01. T h i c  
calculation is 
documented in 

(BHI 1997b). 

BHI-DE-01, 

0 100B-CE-NO007 

ieactor block 
itructure, shield 
Nalls. 

done. No 
(improbable). 

Refer to 
Section 4.2.1 .' 
of the ASA foi 
discussion. 

lriticality 
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Table A-33. Summary of 105-B Reactor Building Hazard Evaluation. (6 Pages) 

Summary Prevention and Mitigation Event 
ianking 

Detailed 
lazards Eval. 

Potential 
Event Location Event and Possible 

Causes sscs Administrative C 

'oxic 
iaterial 

Spill of hazardous 
naterial within the 
milding results in a 
.elease of hazardous 
naterial to the 
znvironrnent. 

Possible causes: 
legradation of 
Zontainer, human 
mor, container 
xessurization. 

uilding 
ructure. 

ERC facility 
surveillance 
xocedure, ERC 
work control 
procedure, ERC 
waste 
management 
procedure 

11-3 :o (low 
Jnsequence). 

.efer to 
ection 4.2.1.3 
f the ASA for 
iscussion. 

05-B Reactor 
wlding 

05-B Reactor 
: u i 1 d i n g 

i l l  outdoor 
urface 
ontamination 

ontainer 
Sill  

ontainer 
xplosion 

pread of 
xternal 
urface 
'ontaminants 

Zontainer venting 
and/or explosion 
results in a release 
3f hazardous 
material to the 
znvironment. 

Possible causes: 
inadvertent chemica 
reaction, gradual 
container 
pressurization. 

kiilding 
tructure 

ERC facility 
surveillance 
procedure, ERC 
Emergency 
Management 
Program. 

,It-3 lo (low 
onsequence) 

Lefer to 
ection 4 2 1 3 
f the ASA for 
iscussion 

'oxic 
naterial, 
lammable 
naterial 

tadioactive 
naterial 

Surface 
contamination is 

spread from 
designated areas 

Possible causes 
high wnds, 
biological agents 
(birds, rodents, etc ) 

ione ERC 
Radiological 
Control Program 
requirements 
(e g ,routine 
surveys, posting 
of radiological 
areas) 

111-3 
- 

40 (low 
onsequences) 

lammable 
;as Explosior 

0.543 Reactor 
{uilding 

Hydrogen generated 
during recharging ol 
batteries ignites. 

Possible causes: 
overcharging of 
batteries results in 
excess offgassing. 

luilding 
tructure. 

ERC Emergency 
Management 
Program 

11 

- 
If' 

:lammable 
naterial 

Xrect 
,adiation 

40 (this 
ccident 
esults in 
iersonal 
njury, does 
iot result in 
ignificant 
nvironrnental 
elease). 

4 0 .  'acility 
Yorker 
kposure to 
ixternal 
Ladiation 

05-B Reactor 
3uilding 

Facility worker 
resides in radiation 
or high radiation 
area for extended 
period of time. 

Possible causes: 
human error in 
surveying and/or 
posting of radiation 
or high radiation 
areas, radiation 
survey instrument 
failure . 

;hielding, 
ihysical access 
ontrol of high 
adiation areas. 

ERC 
Radiological 
Control Program, 
ERC RWP 
procedure, ERC 
work control 
procedure 
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Table A-33. Summary of 105-B Reactor Building Hazard Evaluation. (6 Pages) 

Potential 
Event 

Zacility 
Worker 
Uptake of 
Radioactive 
Material 

Facility 
Worker 
Exposure to 
Toxic 
Materials 

Summary 

Location 

105-8 Reactor 
3uilding 

105-B Reactor 
Building 

Hazard 
TY Pe 

Radioactive 
material 

Hazardous 
materials 

Event and Possible 
Causes 

Facility worker 
mters airborne 
radioactive material 
area or works in 
surface 
contamination area 
without proper 
protection 
equipment. 

Possible causes: 
human error in 
surveying and/or 
posting of surface 
contamination 
and/or airborne 
radioactive material 
areas. 

Breach of piping/ 
equipment results in 
spread of residual 
quantities of toxic 
materials. 

Possible causes: 
degradation of 
equipment, 
personnel error. 

Prevention and Mitigation 

s s c s  

lone 

ione. 

Administrative 

ERC 
Radiological 
Control Program, 
ERC RWP 
procedure, ERC 
airborne 
radioactive 
material 
monitoring and 
evaluation 
procedure, ERC 
work control 
procedure 

ERC HASP, 
site-specific 
HASP, ERC 
work control 
procedure 

Event 
tank 

C 

IV 

I Ib 

- 

Detailed 
{azards Eval. 

The consequence rankings of these events are based only on the potential exposure of individuals to radioactive/toxic materials released during 
the event Consequences to facility workers as a result of being struck by falling structural members are considered to be a standard industrial 
hazard 

exposures are possible, and a consequence ranking of I1 is more applicable than 111 based on their respective definitions f i  e ,  “severe” versus 
“unplanned release”) 
ASA = auditablc safety analysis 
ERC = Environmental Restoiation Contiactor 
FSB = fuel storage basin 
HASP = health and safety plan 
RWP = radiological work permit 
SSC = system, structure, and component 
UBC = Uniform Building Code 

Based on historical information, an exposure resulting in a consequence ranking of If is judged to be essentially incredible However, 
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Table A-34. Summary of 105-C Reactor Building Hazard Evaluation. (4 Pages) 
Event 

%anking Summary 
Detailed 

Hazards Eval. Prevention and iMitigation 
_. 

C 

I-2d 
- 

- 
1-3" 

- 
11-3" 

- 
IV 

- 
111-1 

- 

Potential 
Event 

Location Hazard 
Type 

iadioactive 
naterial, 
oxic 
naterial, 
tinetic 
mergy 

Event and Possible 
Causes 

;tructural damage 
esults in a loss of 
:on tinemen t . 
ShocMvibration and 
novement of 
;trueture/equipment 
iuspends hazardous 
naterials resulting in 
in uncontrolled release 
o the environment. 

Administrative 

3RC Emergency 
vlanagement 
'rogram, ERC 
vork control 
rocedure 

SSCS 

3uilding 
.tructure, 
eactor block 

,hield walls. 

issume 
:tructure met 
JBC at time o 
:onstruction. 

105-C Reactor 
Building 

Yes 

iefer to 
Section 4.2.1.1 
if the ASA for 
hcussion. 

eismic Event 

Iigh Wind 105-C Reactor 
Building 

iadioactive 
naterial, 
.oxic 
naterial, 
cinetic 
:nergy 

lapability of structure 
o resist high-wind 
orces or 
Mind-generated 
nissiles is unknown 
High wind can result if 
iotential damage to 
ibove-ground portion 
Jf structure and the 
-elease of hazardous 
materials to the 
mvironment 

3uilding 
;tructure, 
'eactor block 
;tructure, 
;hield walls. 

4ssume 
;hucture met 
JBC at time c 
:onstruction. 

ZRC Emergency 
Management 
'rogram, ERC 
work control 
xocedure 

Vo (bounded 
3y seismic) 

Refer to 
Section 4 2 I 1 
3f the ASA for 
discussion 

ish andor  
h o w  Loading 

105-C Reactor 
Building 

Capability of structure 
to resist ash and/or 
mow loading 
unknown Potential 
roof failure would 
result in impacts to 
hazardous materials 
and a release to the 
environment 

Building 
structure, 
eeactor block 
structure, 

Assume 
str~icture met 
UBC at time f 

construction 

shield walls 

ERC Emergency 
Management 
Program, ERC 
work control 
procedure 

No (botinded 
by seismic). 

Refer to 
Section 4.2.1.1 
of the ASA for 
discussion. 

Radioactive 
material, 
toxic 
material, 
kinetic 
energy 

Radioactive 
material, 
toxic 
material 

Radioaetivc 
material, 
toxic 
material, 
kinetic 
energy 

ERC facility 
surveillancc 
procedure, ERC 
work control 
procedure 

>ass of 
Zlectrical 
'ewer 

105-C Reactor 
Building 

No 
(improbable). 

Refer to 
Section 4.2.1.3 
of the ASA for 
discussion. 

The loss of electrical 
power would not resul 
in the release of 
hazardous materials 
because the reactor is 
not actively ventilated 

Possible causes loss 
of electrical feed to thc 
facility, component or 
system failure, human 
error 

The likelihood of an 
aircraft impacting the 
105-C Reactor 
Building is 
q~ialitatively assessed 
as being of such a low 
probability that furthei 
consideration is not 
required 

None 

Building 
structure, 
reactor block 
structure, 
shield walls. 

Aircraft 
Impact 

105-C Reactor 
Building 

ERC Emergency 
Management 
Program 

No  
(improbable). 

Refer to 
Section 4.2.1.2 
of the ASA foi 
discussion. 
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Table A-34. Summary of 105-C Reactor Building Hazard Evaluation. (4 Pages) 

Summary Prevention and Mitigation Event 
Ranking 

Detailed 
Hazards Eval. 

Potential 
Event 

Location Hazard 
Type 

Event and Possible 
Causes sscs Administrative C 

05-C Reactor 
luilding 

Ladioactivt 
naterial, 
axic 
naterial, 
.inetic 
nergy 

Vehicle impacts the 
reactor building, 
compromising 
containment and 
releasing hazardous 
materials to the 
environment. 

Possible causes: 
mechanical failure, 
operator 
error/incapacitation 

3uilding 
Zructure, 
‘eactor block 
structure, 
shield walls. 

ZRC facility 
iccess control 
irocedure, ERC 
Nork control 
xocedure 

11-3 \lo (low 
:onsequence). 

Refer to 
Section 4.2.1.2 
3f the ASA for 
jiscussion. 

iehicle 
mpact 

Mater 
ntrusion 

05-C Reactor 
luilding: 

nodule 2 
eactor block 

bdioactive 
naterial, 
oxic 
naterial 

Building 
jtructure, 
eeactor block 
structure, 
jhreld walls. 

111-3 
~ 

No (low 
consequence). 

Refer to 
Section 4 2 1 .I  
of the ASA for 
discussion 

Water intrusion into 
the reactor block 
results in a spread of 
hazardous materials 
within the building and 
to the environment. 

Possible causes: 
degradation of roof, 
run-on flooding. 

Water intrusion into 
module 2 (i.e., areas 
within shield walls 
excluding reactor 
block) of the reactor 
building results in a 
spread of hazardous 
materials within the 
building and to the 
environment. 

Possible causes: 
degradation of roof, 
run-on flooding. 

ERC work 
:ontrol 
xocedure, ERC 
t i c  i 11 ty 
jurveillance 
xocedure, ERC 
waste 
nanagement 
srocedure 

ERC work 
control 
procedure, ERC 
fac i h ty 
surveillance 
procedure, ERC 
waste 
management 
procedure 

Ldioactivt 
naterial, 
oxic 
naterial 

Building 
structure, 
shield walls 

111-3 No (low 
consequence). 

Refer to 
Section 4.2.1.1 
of the ASA for 
discussion. 

05-C Reactor 
3uilding: 

dodule 2 
xcluding 
eactor block 

05-C Reactor 
3uilding: 

111 areas 

Water 
ntrusion 

Water 
[ntrusion 

iadioactivc 
naterial, 
oxic 
naterial 

Water inundates all 
areas of the building as 
a result of catastrophic 
flooding, releasing 
hazardous materials to 
the environment 

Possible causes 50% 
failure of the Grand 
Coulee Dam 

Building 
structure, 
reactor block 
structure 

ERC Emergency 
Management 
Program 

111-2 No (this is an 
improbable 
event). 

Refer to 
Section 4.2.1 . I  
of the ASA foi 
discussion. 

Fire 05-C Reactor 
3uilding: 

yiodule 2 
eactor block 

iadioactivf 
naterial, 
oxic 
naterial 

This is not a credible 
event There IS no 
direct ignit~oii source 
and a lack of exposed 
surface area 
(lamination of 
Masonite and steel that 
IS bound by an external 
and internal structure) 
The graphite will not 
ignite per 
DOEIEIS-0119 
(DOE. 1989) 

Building 
structure 

ERC Emergency 
Management 
Program, ERC 
facility 
surveillance 
procedure 

11 No 
(improbable). 

Refer to 
Section 4.2.1 2 
of the ASA foi 
discussion. 
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Table A-34. Summary of 105-C Reactor Building Hazard Evaluation. (4 Pages) 

Prevention and Mitigation 
Event 

Ranking 
Detailed 

iiazards Eval. Summary 
~ 

Location 

105-B Reactor 
3uilding 

vIodule 2 
:xcluding 
eactor block 

sscs Administrative Event and Possible 
Causes 

Hazard 
Type 

bdioactive 
naterial, 

natenal 
oxic 

Radioactive 
material, 
toxic 
material 

Potential 
Event 

ire 

*ightning 

3iticality 

Spread of 
External 
Surface 
?ontaminants 

3uilding 
structure 

iRC facility 
urveillance 
rocedure, 
estriction on 
)pen flame 
.ctivities 
e.g., welding 
,nd cutting), 
ZRC Emergency 
danagemen t 
'rogram 

11-2 \lo (bounded 
,y fire in 
;SB/transfer 
its). 

iefer to 
Section 4.2.1.3 
if the ASA for 
liscussion. 

?ire in module 2 lofts 
-adioactive/ 
:oxic materials present 
1s surface 
:ontamination and/or 
waste. 

Possible causes: 
dectrical service, 
mechanical sparks near 
flammable materials, 
Idverse chemical 
Veactions. 

Lightning shike on the 
reactor building results 
in the release of 
hazardous materials to 
the environment. 

Ill-3 105-C Reactor 
3uilding: 

411 areas 

3uilding 
itructure, 
'eactor block 
;tructure. 

3RC Emergency 
danagement 
'rogram. 

Vo (bounded 
3y the seismic 
:vent) 

Refer to 
Section 4 2 1 1 
3f the ASA for 
a detailed 
discussion 

105-C Reactor 
Building 

Radioactive 
material, 
direct 
radiation 

This is not a credible 
event because the 
quantity of fissionable 
material in the reactor 
building is 
significantly less than 
the subcritical activity 
threshold limits for 
criticality given in 

EDPI-4.35-01. This 
calculation is 
documented in 

(BHI 1997b). 

BHI-DE-01, 

01 00B-CE-NO007 

Reactor block 
structure, 
shield walls. 

\ione. I No 
(improbable). 

Refer to 
Section 4.2.1.4 
of the ASA for 
discussion. 

Radioactive 
material 

Surface contamination 
is spread from 
designated areas. 

Possible causes: high 
winds, biological 
agents (birds, rodents, 
etc.). 

None ERC 
Radiological 
Zontrol Program 
-equirements 
:e g , routine 
surveys, posting 
3f radiological 
areas) 

111-3 No (low 
consequences) 

All outdoor 
surface 
contamination 

Fac i 1 I ty 
Worker 
Exposure to 
External 
Radiation 

205-C Rcactor 
Building 

Direct 
radiation 

Facility worker resides 
in radiation or high 
radiation area for 
extended period of 
time. 

Possible causes: 
human error in 
surveying and/or 
posting of radiation or 
high radiation areas, 
radiation survey 
instrument failure. 

Shielding, 
physical acces 
control of higk 
radiation areas 

ERC 
Radiological 
Control Program. 
ERC RWP 
procedure, ERC 
work control 
procedure 

IIb 

- 

No 
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Table A-34. Summary of 105-C Reactor Building Hazard Evaluation. (4 Pages) 

Potential 
Event 

Facility 
Worker 
Uptake of 
Radioactive 
Material 

Facility 
Worker 
Exposure to 
Toxic 
Materials 

Summary 

Location 

105-C Reactor 
Building 

105-C Reactor 
Building 

Hazard 
Type 

Radioactive 
material 

Hazardous 
materials 

Event and Possible 
Causes 

Facility worker enters 
airborne radioactive 
material area or works 
in surface 
contamination area 
without proper 
protection equipment. 

Possible causes: 
human error in 
surveying and/or 
posting of surface 
contamination and/or 
airborne radioactive 
material areas. 

Breach of piping/ 
equipment results in 
spread of residual 
quantities of toxic 
materials. 

Possible causes: 
degradation of 
equipment, personnel 
error. 

Prevention and Mitigation 

sscs 
None. 

None 

Administrative 

ERC 
Radiological 
Control Program, 
ERC RWP 
procedure, ERC 
airborne 
radioactive 
material 
monitoring and 
evaluation 
procedure, ERC 
work control 
procedure 

ERC HASP, 
site-specific 
HASP, ERC 
work control 
procedure 

Event 
Ranking - 
C 

IV 

- 
1 Ib 

Detailed 
Hazards Eva1 

No. 

No 

* The consequence rankings of these events are based only on the potential exposure of individuals to radioactive/toxic materials released during 
the event Consequences to facility workers as a result of being struck by falling structural members are considered to be a standard industrial 
hazard 

exposures are possible, and a consequence ranking of I1 i s  more applicable than 111 based on their respective definitions (I e , “severe” versus 
“unplanned release”) 
ASA = auditable safety analysis 
ERC = Environmental Restoration Contractor 
FSB = fuel storage basin 
HASP = health and safety plan 
RWP = radiological work permit 
SSC = system, structure, and component 
UBC = Uniform Building Code 

Based on historical information, an exposure resulting in a consequence ranking of I1 is judged to be essentially inciedible However, 
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Table A-35. Summary of 105-DR Reactor Building Hazard Evaluation. (4 Pages) 

Prevention and Mitigation 
Event Detailed 

lazards Eval. Summary 

sscs 4dministrative Potential 
Event 

Location Event and Possible 
Causes 

jtructural damage 
esults in a loss of 
:onlinement. 
jhocWvibration and 
novement of 
itructure/equipment 
uspends hazardous 
naterials resulting in 
in uncontrolled release 
o the environment. 

Hazard 
TY Pe 

tadioactive 
naterial, 
oxic 
naterial, 
iinetic 
'nergy 

iuilding 
tructure, 
eactor block 
tructure, shield 
valls. 

issume 
tructure met 
JBC at time of 
:onstruetion. 

05-DR 
Leactor 
iuilding 

'es. 

Lefer to 
beetion 4.2.1.1 
If the ASA for 
liscussion. 

.io (bounded 
'y seismic). 

lefer to 
;ection 4.2.1.1 
)f the ASA for 
liscussion. 

IRC Emergency 
4anagemen t 
'rogram, ERC 
fork control 
trocedure 

:RC Emergency 
danagemen t 
'rogram, ERC 
vork control 
rocedure 

eismic 
vent 

Iigh Wind 05-DR 
Lac tor 
3uilding 

ladioactive 
naterial, 
oxic 
naterial, 
cinetic 
:nergy 

lapability of structure 
.o resist high-wind 
.orces or 
"vind-generated 
nissiles is unknown. 
High wind can result in 
Jotential damage to 
above-ground portion 
3f structure and the 
release of hazardous 
materials to the 
Environment. 

3uilding 
,tructure, 
sactor block 
itructure, shield 

issume 
itructure met 
JBC at time of 
:onstruction. 

N d k .  

3uilding 
structure, 
-eactor block 
jtructure, shield 
walls. 

Assume 
structure met 
UBC at time of 
construction. 

3RC Emergency 
Management 
'rogram, ERC 
uork control 
xocedure 

'40 (bounded 
3y seismic). 

Refer to 
Section 4.2.1.1 
sf the ASA foi 
jiscussion. 

ish and/or 
;now 
,oading 

Capability of structure 
to resist ash and/or 
snow loading 
unknown Potential 
roof failure would 
result in impacts to 
hazardous materials 
and a release to the 
environment 

Kad i oactive 
naterial, 

naterial, 
met ic  
:nergy 

oxic 

Radioactive 
material, 
toYlc 
material 

Radioactive 
material, 
toxic 
material, 
kinetic 
energy 

105-DR 
ieactor 
3uilding 

105-DR 
Reactor 
Building 

None ERC facility 
surveillance 
procedure, ERC 
work control 
urocedure 

No 
(improbable). 

Refer to 
Section 4.2.1.: 
of the ASA f o  
discussion. 

doss of 
Zlectrical 
'ower 

The loss of electrical 
power would not result 
in the release of 
hazardous materials 
because the reactor is 
not actively ventilated. 

Possible causes: loss 
of electrical feed to the 
facility, component or 
system failure, human 
error. 

The likelihood of an 
aircraft impacting 
105-DR Reactor 
Building is 
qualitatively assessed 
as being of such a low 
probability that further 
consideration is not 
required. 

Building 
structure, 
reactor block 
structure, shielc 
walls. 

ERC Emergency 
Management 
Program 

No 
(improbable). 

Refer to 
Section 4.2.1.: 
of the ASA fo 
discussion. 

Aircraft 
Impact 

105-DR 
Reactor 
Building 
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Appendix A - Preliminary Hazards Analysis Rev. 3 

Table A-35. Summary of 105-DR Reactor Building Hazard Evaluation. (4 Pages) 

Prevention and Mitigation 
Event Detailed 

[azards Eval. Summary .ank 

C 

1-3 

- 

- 

- 
11-3 

- 
11-3 

- 
111-2 

- 
11 

- 

Administrative Potential 
Event 

Location Hazard 
Type 

Event and Possible 
Causes 

iehicle impacts the 
eactor building, 
ompromising 
ontainment and 
eleasing hazardous 
naterials to the 
,nvironment. 

'ossible causes: 
nechanical failure, 
rperator 
:rror/incapacitation 

sscs 

luilding 
tructure, 
:actor block 
tructure, shield 
A i s .  

05-DR 
leactor 
3uilding 

Ladioactive 
iaterial, 
3xic 
iaterial, 
inetic 
nergy 

/o (low 
onsequence). 

.efer to 
ection 4.2.1.2 
f the ASA for 
iscussion. 

i o  (low 
onsequence). 

Lefer to 
iection 4.2.1.1 
if the ASA for 
liscussion. 

iRC facility 
ccess control 
irocedure, ERC 
vork control 
rrocedure 

3RC work 
:ontrot 
irocedure, ERC 
Bcility 
,urveillance 
irocedure, ERC 
waste 
nanagement 
xocedure 

ehicle 
ipact 

later 
itrusion 

105-DR 
ieactor 
3uilding: 

Wodule 2 
.eactor block 

{uilding 
tructure, 
eactor block 
tructure, shield 
valls. 

3uilding 
,tructure, shield 
walls. 

Nater intrusion into 
he reactor block 
,esults in a spread of 
iazardous materials 
within the building anc 
o the environment. 

'ossible causes: 
iegradation of roof, 
un-on flooding. 

h'ater intrusion into 
nodule 2 (i.e., areas 
within shield walls 
:xcluding reactor 
dock) of the reactor 
milding results in a 
spread of hazardous 
naterials within the 
milding and to the 
mvironment. 

Possible causes: 
3egradation of roof, 
run-on flooding. 

ladioactive 
naterial, 
oxic 
naterial 

Zadioactive 
naterial, 
oxic 
naterial 

ERC work 
:ontrot 
procedure, ERC 
facility 
surveillance 
procedure, ERC 
waste 
management 
procedure 

105-DR 
Reactor 
Building: 

Module 2 
sxcluding 
reactor block 

40 (low 
:onsequence). 

Zefer to 
{ection 4.2.1.1 
)f the ASA for 
liscussion. 

Vo (this is an 
mprobable 
:vent). 

Refer to 
Section 4.2.1.1 
sf the ASA for 
jiscussion. 

No 
(improbable). 

Refer to 
Section 4.2.1 .: 
of the ASA foi 
discussion. 

v'ater 
itrusion 

Nater 
ntrusion 

'ire 

~ 

105-DR 
Reactor 
Building: 

All areas 

Radioactive 
naterial, 
.oxic 
naterial 

Water inundates all 
areas of the building a 
a result of catastrophic 
flooding, releasing 
hazardous materials tc 
the environment 

Possible causes 50% 
failure of the Grand 
Coulee Dam 

ERC Emergency 
Management 
Program 

ERC Emergency 
Management 
Program, ERC 
facility 
surveillance 
procedure 

3uilding 
itructure, 
.eactor block 
structure. 

Building 
itructure. 

105-DR 
Reactor 
Building: 

Module 2 
reactor block 

Radioactive 
material, 
toxic 
material 

This IS not a credible 
event There is no 
direct ignihon source 
and a lack of exposed 
surface area 
(lamination of 
Masonite and steel th: 
is bound by an extern; 
and internal structure) 
The graphite will not 
ignite per 

(DOE 1989) 
DOEIEIS-01 I9 

Surplus Reactor Auditable Safety Analysis 
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Table A-35. Summary of 105-DR Reactor Building Hazard Evaluation. (4 Pages) 

Summary Prevention and Mitigation 
Event Detailed 

fazards Eval. 

Io (bounded 
y fire in 
SB/transfer 
its) 

Lefer to 
ection 4 2 1 3 
f the ASA for 
iscussion 

lank 

C 

11-2 

- 

- 
Potential 

Event 
Location Hazard 

Type 
Event and Possible 

Causes SSCS 

3uilding 
{tructure. 

4dministrative 

IRC facility 
urveillance 
rocedure, 
sstriction on 
,pen flame 
ctivities 
e.g., welding 
nd cutting), 
iRC Emergency 
ilanagement 
'rogram 

105-DR 
ieac tor 
3uilding: 

blodule 2 
:xcluding 
-eactor block 

Ldioactive 
naterial, 
oxic 
naterial 

:ire in module 2 lofts 
adioactiveitoxic 
naterials present as 
Lurface contamination 
md/or waste. 

'ossible causes: 
:lechical service, 
nechanical sparks near 
lammable materials, 
idverse chemical 
.eactions. 

ire 

.i ghtn ing 

Micality 

spread of 
3xtemal 
Surface 
lontaminant 

105-DR 
Reactor 
Building: 

All areas 

tadioactive 
naterial, 
oxic 
naterial 

~ g h t n i n g  strike on the 
eactor building results 
n the release of 
iazardous materials to 
he environment 

JI-3 

_. 

I 

- 
111-3 

- 
IIb 

40 (bounded 
ry the seismic 
went). 

tefer to 
iection 4.2.1.1 
)f the ASA for 
L detailed 
iiscussion. 

VO 
improbable). 

iefer to 
section 4.2.1.4 
,f the ASA for 
iiscussion. 

No (low 
Zonsequences) 

No. 

Building 
structure, 
reactor block 
structure. 

Reactor block 
structure, shield 
walls. 

:RC Emergency 
VI anagemen t 
'rogram 

gone 

ERC 
Radiological 
Control Program 
requirements 
(e g , routine 
surveys, posting 
of radiological 
areas) 

ERC 
Radiological 
Control Program 
ERC RWP 
procedure, ERC 
work control 
procedure 

105-DR 
Reactor 
Building 

iadioactive 
naterial, 
lirect 
-adiation 

This is not a credible 
:vent because the 
quantity of fissionable 
material in the reactor 
building is 
significantly less than 
the subcritical activity 
threshold limits for 
criticality given in 

EDPI-4.35-01. This 
calculation is 
documented in 

Rev. 5 (BHI-200la). 

BHI-DE-01, 

01 00D-CE-N0004, 

All outdoor 
surface 
contaminatioi 

Radioactive 
material 

Surface contamination 
is spread from 
designated areas. 

Possible causes: high 
winds, biological 
agents (birds, rodents, 
ete.). 

None. 

Shielding, 
physical access 
control of high 
radiation areas. 

Facility 
Worker 
Exposure to 
External 
Radiation 

105-DR 
Reactor 
Building 

Direct 
radiation 

Facility worker resides 
in radiation or high 
radiation area for 
extended period of 
time. 

Possible causes: 
human error in 
surveying and/or 
posting of radiation or 
high radiation areas, 
radiation survey 
instrument failure. 

Surplus Reactor Auditable Safety Analysis 
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iadioactive 
naterial 

Hazardous 
naterials 

Table A-35. Summary of 105-DR Reactor Building Hazard Evaluation. (4 Pages) 

Facility worker enters 
airborne radioactive 
material area or works 
in surface 
contamination area 
without proper 
protection equipment. 

Possible causes: 
human error in 
surveying and/or 
posting of surface 
contamination and/or 
airborne radioactive 
material areas. 

Breach of piping/ 
equipment results in 
spread of residual 
quantities of toxic 
materials. 

Possible causes: 
degradation of 
equipment, personnel 
error. 

Potential 
Event 

:acility 
Vorker 
Jptake of 
iadioactive 
vIaterial 

Facility 
Worker 
Exposure to 
roxic 
Materials 

Summary 

Location 

05-DR 
leactor 
3uilding 

105-DR 
ieactor 
3uilding 

Hazard Event and Possible 
Type I Causes 

Prevention and Mitigation 

sscs 
$one. 

‘Jone 

Administrative 

ERC 
Radiological 
Control Program, 
ERC RWP 
procedure, ERC 
airborne 
radioactive 
material 
monitoring and 
evaluation 
procedure, ERC 
work control 
procedure 

ERC HASP, site 
specific HASP, 
ERC work 
control procedure 

Event 
tanking 

Detailed 
Hazards Eva1 

VO. 

No 

The consequence rankings of these events are based only on the potential exposure of individuals to radioactive/ti c materials released during 
the event. Consequences to facility workers as a result of being struck by falling structural members are considered to be a standard industrial 
hazard. 

exposures are possible, and a consequence ranking of 11 is more applicable than If1 based on their respective definitions (Le., “severe” versus 
“unplanned release”). 
ASA = auditable safety analysis 
ERC = Environmental Restoration Contractoi 
FSB = fuel storage basin 
HASP = health and safety plan 
RWP = radiological work permit 
SSC = system, structure, and component 
UBC = Uniform Building Code 

Based on historical information, an exposure resulting in a consequence ranking of I1 is judged to be essentially incredible. However, 

Surplus Reactor Ariditable Safety Analysis 
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Table A-36. Summary of 105-F Reactor Building Hazard Evaluation. (4 Pages) 

Prevention and Mitigation Event 
Summary 

Detailed 
-fazards Eval. 

lies 

iefer to 
Section 4 2 1 1 
If the ASA for 
jiscussion 

Rank 

Administrative C Potential 
Event Location Event and Possible 

Causes 

;tructural damage 
esults in a loss of 
,onfinement 
jhockivibration and 
novement of 
,tructure/equipmen t 
uspends hazardous 
natenals resulting in an 
mcontrolled release to 
he environment 

Hazard 
Type 

tad ioacti ve 
naterial, 
oxic 
naterial, 
cinetic 
nergy 

sscs 

3uilding 
tructure, 
eactor block 
tructure, 
hield walls 

lssume 
tructure met 
IBC at time 
I f  
.onstruction 

ZRC Emergency 
vlanagement 
'rogram, ERC 
work control 
xocedure 

11-2* 05-F Reactor 
tuilding 

ieismic Event 

3igh Wind 

4sh and/or 
h o w  Loading 

Loss of 
Electrical 
Power 

OS-F Reactor 
hilding 

iadioactive 
naterial, 
oxic 
naterial, 
tinetic 
:nergy 

iapability of structure 
o resist high-wind 
orces or 
Mind-generated 
nissiles is unknown 
4igh wind can result in 
>otential damage to 
ibove-ground portion of 
diucture and the release 
3 f  hazardous materials 
o the environment 

3uilding 
;tructure, 
'eactor block 
itructure, 
;hield walls. 

9ssume 
itructure met 
JBC at time 
If 
:onstruction. 

ZRC Emergency 
blanagement 
'rogram, ERC 
work control 
irocedure 

II-3d Vo (bounded 
3y seismic) 

Refer to 
Section42 1 1 
of the ASA for 
discussion 

Zapability of structure 
.o resist ash and/or snov 
loading unknown 
Potential roof failure 
would result in impacts 
io hazardous materials 
and a release to the 
znvironment 

3uilding 
Structure, 
'eactor block 
structure, 
shield walls. 

Prssume 
jtructure met 
UBC at time 
J f  
:onstruction. 

ERC Emergency 
Management 
Program, ERC 
work control 
procedure 

[11-3* No (bounded 
by seismic). 

Refer to 
Section 4.2.1.1 
of the ASA for 
discussion. 

Radioactive 
natenal, 
oxic 
natenal, 
cinetic 
mergy 

Radioactive 
material, 
toxic 
material 

OS-F Reactor 
3uilding 

105-F Reactor 
3uilding 

ERC facility 
surveillance 
procedure, ERC 
work control 
procedure 

ERC Emergencq 
Management 
Program 

None. 

Building 
structure, 
reactor block 
structure, 
shield walls. 

No 
(improbable). 

Refer to 
Section 4.2.1.: 
of the ASA for 
discussion. 

No 
(improbable). 

Refer to 
Section 4.2.1.; 
of the ASA foi 
discussion. 

The loss of electrical 
power would not result 
in the release of 
hazardous materials 
because the reactor is 
not actively ventilated. 

Possible causes: loss of 
electrical feed to the 
facility, component or 
system failure, human 
error. 

The likelihood of an 
aircraft impacting the 
105-F Reactor Building 
is qualitatively assessed 
as being of such a low 
probability that further 
consideration is not 
rewired. 

- 
111-1 

- 

Aircraft 
Impact 

105-F Reactor 
Building 

Radioactive 
material, 
toxic 
material, 
kinetic 
energy 

Surplus Reactor Auditable Safety Analysis 
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Table A-36. Summary of 105-F Reactor Building Hazard Evaluation. (4 Pages) 

Summary Event 
Ranking 

Detailed 
Hazards Eval. Prevention and Mitigation 

Potential 
Event Location Hazard 

Type 
Event and Possible 

Causes SSCS Administrative C 

105-F Reactor 
3uilding 

Radioactive 
material, 
toxic 
material, 
kinetic 
energy 

Vehicle impacts the 
reactor building, 
compromising 
containment and 
releasing hazardous 
materials to the 
environment 

Possible causes 
mechanical failure, 
operator 
erroriincapacitation 

Building 
structure, 
reactor block 
structure, 
shield walls. 

5RC facility 
tccess control 
irocedure, ERC 
work control 
xocedure 

[II-3 vo (low 
:onsequence) 

iefer to 
Section 4 2 1 2 
>f the ASA for 
jiscussion 

rehicle 
mpact 

Nater 
ntrusion 

105-F Reactor 
Building 

Module 2 
reactor block 

Radioactive 
material, 
toxic 
material 

Building 
structure, 
reactor block 
structure, 
shield walls. 

111-3 

- 
111-3 

- 
111-2 

No (low 
sonsequences) 

Refer to 
Section42 1 1 
3f the ASA for 
discussion 

Water intrusion into the 
reactor block results in a 
spread of hazardous 
materials within the 
building and to the 
envi ronment 

Possible causes 
degradation of roof, 
run-on flooding 

Water intrusion into 
module 2 (1 e , areas 
within shield walls 
excluding reactor block: 
of the reactor building 
results in a spread of 
hazardous materials 
within the building and 
to the environment 

Possible causes 
degradation of roof, 
run-on flooding 

Water inundates all 
areas of the building as 
result of catastrophic 
flooding, releasing 
hazardous materials to 
the environment 

Possible causes 50% 
failure of the Grand 
Coulee Dam 

ZRC work 
:ontrol 
xocedure, ERC 
i c i  1 i ty 
iurveillance 
xocedure, ERC 
waste 
nanagement 
~ o c e d u r e  

ERC work 
:ontrol 
xocedure, ERC 
faci 1 i ty 
surveillance 
xocedure, ERC 
waste 
management 
procedure 

Nater 
nhusion 

105-F Reactor 
Building: 

Module 2 
zxcluding 
reactor block 

No (low 
consequence). 

Refer to 
Section 4.2.1.1 
of the ASA for 
discussion. 

B u i 1 ding 
structure, 
shield walls. 

Building 
structure, 
reactor block 
structure. 

Radioactive 
material, 
toxic 
material 

Radioactive 
material, 
toxic 
material 

105-F Reactor 
Building: 

All areas 

ERC Emergency 
Management 
Program 

No (this is an 
improbable 
event). 

Refer to 
Section 4.2.1.1 
of the ASA for 
discussion. 

vVater 
ntrusion 

Fire 105-F Reactor 
Building: 

Module 2 
reactor block 

Radioactive 
material, 
toxic 
material 

Building 
structure. 

ERC Emergency 
Management 
Program, ERC 
fac i li ty 
surveillance 
procedure 

No 
(improbable). 

Refer to 
Section 4.2.1.3 
of the ASA for 
discussion. 

This is not a credible 
event There is no direc 
ignition source and a 
lack of exposed surface 
area (laminahon of 
Masonite and steel that 
is bound by an external 
and internal structure) 
The graphite will not 
ignite per 

(DOE 1989) 
DOE/EIS-O119 
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Event and Possible ' 
Causes 

:ire in module 2 lofts 
adioactive/toxie 
naterials present as 
urface contamination 
md/or waste 

'ossible causes 
~lectrical service, 
nechanieal sparks near 
lammable materials, 
idverse chemical 
eactions 

Appendix A - Preliminary Hazards Analysis Rev. 3 

Surface contamination is  
spread from designated 
areas. 

Possible causes: high 
winds, biological agents 
(birds, rodents, etc.). 

Table A-36. Summary of 105-F Reactor Building Hazard Evaluation. (4 Pages) 

Facility worker resides 
in radiation or high 
radiation area for 
extended period of time. 

Possible causes: human 
error in surveying and/or 
posting of radiation or 
high radiation areas, 
radiation survey 
instrument failure. 

Prevention and Mitigation 
Event Detailed 

azards Eval. Summary 

SSCS Administrative Potential 
Event 

Location Hazard 
Type 

adioactive 
laterial, 
)xic 
iaterial 

ire 15-F Reactor 
uilding: 

Iodule 2 
tcluding 
:actor block 

3uilding 
,tructure. 

<RC facility 
urveillance 
rocedure, 
estriction on 
)pen flame 
ietivities 
e g , welding 
ind cutting), 
ZRC Emergency 
vfanagement 
'rogram 

5RC Emergency 
vfanagement 
'rogram 

o (bounded 
y fire in 
SB/transfer 
its). 

efcr to 
ection 4.2.1.3 
f the ASA for 
iscussion. 

io (bounded 
y the seismic 
vent). 

Lefer to 
eetion 4.2.1.1 
f the ASA for 
detailed 
iscussion. 

05-F Reactor 
adding: 

.I1 areas 

:adioactive 
iaterial, 

iaterial 
3XIC 

,ightning strike on the 
'eactor building results 
n the release of 
iazardous materials to 
.he environment. 

<ightning 3uilding 
structure, 
.eactor block 
structure. 

Reactor 
block 
structure, 
shield walls. 

05-F Reactor 
luilding 

tad i oac tive 
naterial, 
lirect 
adiation 

40 

improbable). 

:efcr to 
iection 4.2.1.4 
16 the ASA for 
liscussion. 

go (low 
:onsequences) 

\JO. 

Uone 

ERC 
Radiological 
Control Program 
requirements 
(e g , routine 
surveys, posting 
of radiological 
areas) 

ERC 
Radiological 
Control Program 
ERC RWP 
procedure, ERC 
work control 
procedure 

This is not a credible 
:vent because the 
quantity of fissionable 
material in the reactor 
building is significantly 
less than the subcritical 
activity threshold limits 
for criticality given in 

EDPI-4.35-01. This 
calculation is 
documented in 

Rev. 7 (BHI 2003). 

BHI-DE-01, 

0 100F-CE-N0002, 

Jriticality 

Spread of 
External 
Surface 
Contaminant 

il l  outdoor 
urface 
ontamination 

tadioactive 
naterial 

None. 

Shielding, 
physical 
access 
control of 
high 
radiation 
areas. 

Faeili ty 
Worker 
Exposure to 
External 
Radiation 

05-F Reactor 
3uilding 

X e c t  
zdiation 

Surplus Reactor Auditable Safety Analysis 
August 2004 A-1 17 



BHI-0 1 172 
Appendix A - Preliminary Hazards Analysis Rev. 3 

Table A-36. Summary of 105-F Reactor Building Hazard Evaluation. (4 Pages) 

Potential 
Event 

Fac il i ty 
Worker 
Uptake of 
Radioactive 
Material 

Facility 
Worker 
Exposure to 
Toxic 
Materials 

Summary 

Location 

105-F Reactor 
B u i 1 ding 

105-F Reactor 
Building 

Hazard 
Type 

Radioactive 
material 

Hazardous 
materials 

Event and Possible 
Causes 

Facility worker enters 
airborne radioactive 
material area or works 
in surface contamination 
area without proper 
protection equipment. 

Possible causes: human 
error in surveying and/or 
posting of surface 
contamination and/or 
airborne radioactive 
material areas. 

Breach of piping/ 
equipment results in 
spread of residual 
quantities of toxic 
materials. 

Possible causes: 
degradation of 
equipment, personnel 
error. 

Prevention and Mitigation 

SSCS 

Vone. 

Uone. 

Administrative 

ERC 
Radiological 
Control Program, 
ERC RWP 
procedure, ERC 
airborne 
radioactive 
material 
monitoring and 
evaluation 
procedure, ERC 
work control 
procedure 

ERC HASP, site 
specific HASP, 
ERC work 
control procedure 

Event 
Ranking 

c 
IV 

- 
IIb 

Detailed 
lazards Eva1 

‘ The consequence rankings of these events are based only on the potential exposure of individuals to radioactive/toxic materials released during 
he event Consequences to facility workers as a result of being struck by talling structural members are Considered to be a standard industrial 
iazard 
’ Based on historical informahon, an exposure resulting in a consequence ianking of I1 i s  judged to be essentially incredible However, 
zxposures are possible, and a consequence ranking of If is more applicable than I11 based on their respective definitions (I e ,  “severe” versus 
‘unplanned release”) 
ASA = auditable safety analysis 
ERC = Environmental Restoiation Contractor 
FSB = fuel storage basin 
HASP = health and safety plan 
RWP = radiological work permit 
SSC = system, structure, and component 
UBC = Uniform Building Code 
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Table A-37. Summary of 105-KE Reactor Building Hazard Evaluation. (6 Pages) 

Prevention and Mitigation 
Event Detailed 

fazards Eval. Summary tank 

SSCS Administrative C Potential 
Event 

Event and Possible 
Causes 

Structural damage 
esults in a loss of 
:onfinement 
Shockivibration and 
novement of 
,tructure/equipment 
mpends hazardous 
naterials resulting in 
in uncontrolled 
pelease to the 
mvironment 

Capability of 
structure to resist 
high-wind forces or 
wind-generated 
missiles is unknown 
High wind can 
potentially result in 

damage to 
above-ground portion 
of structure, loss of 
confinement and the 
release of hazardous 
materials to the 
environment 

Hazard 
Type 

adioactive 
iaterial, 
x i c  
laterial, 
inetic 
nergy 

Location 

35-KE 
eactor 
uilding 

11-2" 

- 
11-3" 

ieismic Event ies. 
lefer to 
iection 4.2.1.1 
if the ASA for 
liscussion. 

Qo (bounded 
)y seismic). 

3efer to 
Section 4.2.1.1 
if the ASA for 
Siscussion. 

3RC Emergency 
Lfanagement 
'rogram, ERC 
aork control 
xocedure 

ERC Emergency 
Management 
Program, ERC 
work control 
procedure 

3uilding 
tructure, 
eactor block 
tructure, shield 
valls 

Issume 
tructure met 
JBC at time of 
onstruction 

3uildtng 
,tructure, 
eactor block 
,hucture, shield 
Nalls 

qssume 
,tructure met 
JBC at time of  
:onstruetion 

05-KE 
.eactor 
luilding 

Ladioactive 
iaterial, 
ixic 
iaterial, 
inetic 
nergy 

3igh Wind 

Ash andlor 
snow loading 

ERC Emergency 
Management 
Program, ERC 
work control 
procedure 

11-3" No (bounded 
by seismic). 

Refer to 
Section 4.2.1 _ l  
of the ASA foi 
discussion. 

Capability o f  
structure to resist ash 
and/or snow loading 
unknown. Potential 
roof failure would 
result in impacts to 
hazardous materials 
and a release to the 
environment. 

The loss of electrical 
power would not 
result in a loss of 
confinement because 
the building is not 
actively ventilated. 
Thus, a release of 
hazardous materials 
to the environment is 
not a credible event. 

Possible causes: loss 
o f  electrical feed to 
the building, 
systedcomponent 
failure within the 
building. 

B u i 1 ding 
structure, 
reactor block 
structure, shield 
walls. 

None. 

ladioactive 
naterial, 
oxic 
nateri al , 
Linetic 
'nergy 

bdioaetive 
naterial, 
oxic 
naterial 

05-KE 
keactor 
iuilding 

05-KE 
leactor 
3uilding 

ERC facility 
surveillance 
procedure, ERC 
work control 
procedure 

IV 

- 

No 
(improbable). 

Refer to 
Section 4.2.1 _ _  
of the ASA fo 
discussion. 

Loss of 
electrical 
power 
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Table A-37. Summary of 105-KE Reactor Building Hazard Evaluation. (6 Pages) 

Prevention and Mitigation Event Summary Detailed 
Iazards Eval. Rank 

C 

111-1 

- 

- 
Location Event and Possible 

Causes SSCS Administrative Hazard 
Type 

Ldioactive 
naterial, 
oxic 
naterial, 
Linetic 
:nergy 

Potential 
Event 

.ircraft Impact 05-KE 
teactor 
iuildmg 

The likelihood of an 
mcrafi impacting the 
105-KE Reactor 
Building is 
qualitatively assessed 
to be of such a low 
orobability that 
further evaluation is 
not required 

3urlding 
tructure, 
eactor block 
tructure, shield 
valls. 

ERC Emergency 
Management 
'rogram 

$0 

improbable). 

Lfer to 
kction 4.2.1.2 
)f the ASA for 
liscussion. 

'ehicle Impact 05-KE 
Zeactor 
3uilding 

Zadioactive 
naterial, 
oxic 
naterial, 
Linetic 
:nergy 

Vehicle impacts the 
reactor building, 
compromising 
:ontainment and 
releasing hazardous 
materials to the 
environment. 

Possible causes: 
mechanical failure, 
operator error/ 
incapacitation. 

iuilding 
tructure, shield 
valls, reactor 
ilock structure. 

ERC facility 
3cccss control 
xocedure, ERC 
Nork control 
rocedul-e 

111-3 4 0  (low 
,onsequences) 

Zefer to 
kction 4.2.1.2 
)f the ASA for 
liscussion. 

05-KE 
Zeac tor 
3uilding 

vlodule 2 
eactor block 

Zadioactive 
naterial, 
oxic 
naterial 

3uilding 
tructure, 
eactor block 
,hucture, shield 
valls 

ERC facility 
surveillance 
procedure, ERC 
work control 
procedure, ERC 
waste 
man agemen t 
procedure 

111-3 

- 

Jo (low 
:onsequence). 

Iefer to 
;ection 4.2.1.1 
If the ASA for 
liscussion. 

Yater lntrusior Water intrusion into 
the reactor block 
results in a spread of 
hazardous materials 
within the building 
and to the 
environment 

(WHC 1993) 
indicates that there 
are no obvious 
pathways for a 
release of 
contaminated water 
from the building to 
the environment 

Possible causes 
degradation of roof, 
run-on flooding 

WHC-EP-0619 
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Table A-37. Summary of 105-KE Reactor Building Hazard Evaluation. (6 Pages) 

Potential 
Event 

Yater Intrusion 

Water Intrusior 

Water Intrusiot 

Summary 

Location 

05-KE 
:eactor 
iuilding: 

Aodule 1 

05-KE 
leactor 
3uilding: 

vlodule 2 
xcluding 
eactor block 

I 05-KE 
ieactor 
3uilding: 

411 areas 

Hazard 
Type 

Ladioactive 
naterial, 

naterial 
DXlC 

Ldioactive 
naterial, 
oxic 
naterial 

Radioactive 
naterial, 
:oxic 
naterial 

Event and Possible 
Causes 

Nater inhusion into 
nodule 1 (I e , 
;enera1 ancillary 
treas outside shield 
walls) of the reactor 
)uilding results in 
,pread of hazardous 
naterials within the 
iuilding and to the 
'nvironment 
WHC-EP-0619 
WHC 1993) 
ndicates that there 
ire no obvio~is 
lathways for a 
elease of 
:ontaminated water 
i o m  the building to 
he environment 

Possible causes 
jegradation of roof, 
nternal flooding, 
un-on flooding 

Water intmsion into 
nodule 2 (1 e , areas 
within shield walls 
:xcluding reactor 
block) of the reactor 
~uilding results in 
,pread of hazardous 
materials within the 
building and to the 
tnvironmen t 

(WHC 1993) 
indicates that there 
are no obvio~is 
pathways for a 
release of 
contaminated watei 
from the building to 
the environment 

Possible causes 
degradation of roof, 
internal flooding, 
run-on flooding 

Water inundates all 
areas of the building 
as a result of 
catastrophic flooding 
releasing hazardous 
materials to the 
environment 

Possible causes 50% 
failure of the Grand 
Coulee Dam 

WHC-EP-0619 

Prevention and Mitigation 

SSCS 

:uilding 
tructure 

3uilding 
tructure, shield 
valls. 

3uilding 
itructure, 
'eactor block 
itructure. 

Administrative 

3RC facility 
urveillance 
irocedure, ERC 
vork control 
irocedure, ERC 
vaste 
nanagemen t 
irocedure 

ERC facility 
jurveillance 
xocedure, ERC 
work control 
procedure, ERC 
waste 
management 
procedure 

ERC Emergency 
Management 
Program 

Event 
Rank 

C 

- 

11-3 

111-3 

- 
111-2 

Detailed 
lazards Eva1 

lo (low 
onsequence). 

Lefer to 
ection 4.2.1.1 
f the ASA for 
iscussion. 

40 (low 
onsequence) 

Cefer to 
;ection 4 2 1 1 
If the ASA fo 
Itscussion 

Vo (this event 
s improbable 

Refer to 
Section 4 2 1 
i f  the ASA fo 
jlscussion 
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Table A-37. Summary of 105-KE Reactor Building Hazard Evaluation. (6 Pages) 

Summary Prevention and Mitigation Event Detailed 
4azards Eva1 ianl 

C 

11 

- 

- 

- 
111-3 

__ 
111-2 

- 
111-3 

__. 

Potential 
Event Location Event and Possible 

Causes SSCS Hazard 
TY Pe 

Administrative 

ERC Emergency 
Management 
Program, ERC 
facility 
surveillance 
procedure 

ire 105-KE 
Reactor 
Building: 

Module 2 
reactor block 

Radioactive 
naterial, 

naterial 
oxic 

Fire involving reactor 
block lofts 
radioactiveitoxic 
material present as 
activation products, 
resulting in a release 
of hazardous 
materials to the 
environment. 

Possible causes: 
inadvertent 
introduction of 
combustible material 
and ignition source in 
proximity to reactor 
block. 

ieactor block 
itructure, 
milding 
;tructure. 

\io (not a 
xedible 
:vent). 

iefer to 
section 4.2.1.3 
i f  the ASA for 
iiscussion. 

:ire 105-KE 
Reactor 
Building: 

Module 1 

Radioactive 
material, 
toxic 
material 

Fire in module I area 
lofts radioactive/ 
toxic materials 
present as surface 
contamination. 

Possible causes: 
ignition of 
combustible 
materials. Possible 
ignition source is an 
electrical short. 

3uilding 
structure. 

ERC Emergency 
Management 
Program, ERC 
facility 
surveillance 
procedure, 
restriction on 
open flame 
activities 
(e.g., welding 
and cutting) 

vo (low 
:onseq uence). 

Refer to 
Section 4.2.1 .: 
3f the ASA foi 
jiscussion. 

:ire 105-KE 
Reactor 
Building 

Module 2 
excluding 
reactor block 

Radioactive 
material, 
toxic 
material 

Fire in module 2 area 
lofts radioactive/toxic 
materials present as 
surface 
contamination and/or 
waste. 

Possible causes: 
ignition of 
combustible 
materials. Possible 
ignition source is an 
electrical short. 

Building 
structure. 

ERC Emergency 
Management 
Program, ERC 
facility 
surveillance 
proced tire, 
restriction on 
open flame 
activities 
(e.g., welding 
and cutting) 

No (bounded 
by seismic) 

Refer to 
Section 4 2 1 . 
ofthe ASA fo 
discussion 

dightning 105-KE 
Reactor 
Building: 

All areas 

Radioactive 
material, 
toxic 
material 

Lightning strike on 
reactor building 
results in the release 
of hazardous 
materials to the 
environment 

Building 
structure, 
reactor block 
structure. 

ERC Emergency 
Management 
Program 

No (hounded 
by the seismic 
event). 

Refer to 
Section 4.2.1. 
of the ASA fo 
discussion. 
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Table A-3’7. Summary of 105-KFC Reactor Building Hazard Evaluation. (6 Pages) 

Prevention and Mitigation Event 
Summary 

Detailed 
fazards Eval. 

do (not a 
redible 
vent). 

tefer to 
;ection 4.2.1.4 
if the ASA for 
liscussion. 

\lo (low 
:onsequence). 

iefer to 
section 4.2.1.3 
If the ASA for 
iiscussion. 

uo (low 
:onsequence). 

Refer to 
section 4.2.1.3 
>f the ASA foi 
iiscussion. 

Event and Possible 
Causes SSCS Administrative Hazard 

Type 
Radioactive 
material, 
direct 
radiation 

Toxic 
material 

Toxic 
material, 
flammable/ 
combustible 
material 

Potential 
Event 

Micality 

Location 

105-KE 
Reactor 
Building 

105-KE 
Reactor 
Building 

105-KE 
Reactor 
Building 

1771s is not a credible 
:vent because the 
quantity of 
issionable material 
n the reactor 
iuilding is less than 
he subcritical 
hreshold limits for 
mtlcality given in 
3HI-DE-01, 
EDPI-4 35-01 This 
:alculation is 
iocumented in 

BHI 1997c) 

Spill of hazardous 
material within the 
building results in a 
release of hazardous 
material to the 
mvironmen t 

Possible causes 
container 
degradation, 
container 
pressurization, humar 
error 

Container venting 
and/or explosion 
results in a release of 
hazardous material to 
the environment 

Possible causes 
inadvertent chemical 
reaction, containel 
pressurization 

31 OOK-CE-NOOO 1 

Reactor block 
structure 
:e.g., fissionabl 
2 material 
jispersed, 
biological 
shield). 

Building 
structure. 

Building 
structure. 

Vone 

ERC facility 
Surveillance 
procedure, ERC 
work control 
procedure, ERC 
waste 
management 
procedure 

ERC facility 
surveillance 
procedure, ERC 
Emergency 
Management 
Program 

Zontainer Spill 

Container 
Explosion 

Spread of 
External 
Surface 
Contamination 

All outdoor 
surface 
contamination 

Radioactive 
material 

Surface 
contamination i s  
spread from 
designated areas. 

Possible causes: higt 
winds, biological 
agents (birds, rodents 
etc.). 

None. ERC 
Radiological 
Control Program 
requirements 
(e.g., routine 
surveys, posting 
of radiological 
areas) 

No (low 
:onsequence). 

Facility 
Worker 
Exposure to 
External 
Radiation 

105-KE 
Reactor 
Building 

Direct 
radiation 

Facility worker 
resides in a radiation 
or high radiation area 
for an excessive 
period of time. 

Possible causes: 
human error in 
surveying and/or 
posting of radiation 
areas; radiation 
survey inshument 
failure. 

Shielding, 
physical access 
control of high 
radiation areas. 

ERC 
Radiological 
Control Program 
ERC RWP 
procedure, ERC 
work control 
procedure 

No. 
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Table A-37. Summary of 105-KE Reactor Building Hazard Evaluation. (6 Pages) 

Potential 
Event 

-aci I t  ty 
Worker Uptake 
Jf Radioactive 
Material 

Facility 
Worker 
Exposure to 
Toxic 
Materials 

Summary I Prevention and Mitigation 

Location 

05-KE 
ieactor 
3uilding 

105-KE 
Reactor 
Building 

Hazard 
Tvpe 

Radioactive 
material 

Hazardous 
materials 

Event and Possible Sscs 
Causes 

Facility worker works 
in a surface 
contamination area 
without proper 
personal protective 
equipment 

None. 

Possible causes 
human error in 

surveyng and/or 
posting of surface 
contamination areas 

Breach of process 
piping/ equipment 
results in a spread of 
residual quantities of 
process chemicals 

None. r 
Possible causes: 
degradation of 
equipment, personnel 
error. 

Administrative 

ERC 
Radiological 
Control Program, 
ERC RWP 
procedure, ERC 
airborne 
radioactive 
material 
monitoring and 
evaluation 
procedure, ERC 
work control 
procedure 

ERC Project 
HASP, 
site-specific 
HASP, ERC 
work control 
procedure 

‘The consequence rankings oi these events are based only on the potential exposure of individuals to radioactiveitoxic materials released during 
the event Consequences to facility workers as a result of being struck by falling structural members are considered to be a standard industrial 
hazard 
bBased on historical infoimatlon, an exposure resulting in a consequence ranhing of 11 is judged to be essentially incredible However, 
exposures are possible and a consequence ranking of If is more applicable than 111 based on their respective definitions (I e ,  “severe” versus 
“unplanned release”) 
ASA = auditable safety analysis 
ERC = Environmental Restoration Contractor 
FSB = fuel storage basin 
HASP = health and safety plan 
RWP = radiological work permit 
SSC = system, stiucture, and component 
UBC = Uniform Building Code 
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Table A-38. Summary of 105-KW Reactor Building and 
Water Tunnel Hazard Evaluation. (5 Pages) 

Prevention and Mitigation 
Detailed 

iazards Eval. Summary 
Event 

tanking 

Location Event and Possible 
Causes SSCS Administrative C Hazard 

Type 
adioactive 
laterial, 
)xic 
laterial, 
inetic 
qergy 

Potential 
Event 

eismic Event 05-KW 
teactor 
hilding 

11-2" (es. 

tefer to 
iection 4.2.1 . I  
t f  the ASA for 
liscussion. 

\io (bounded 
)y seismic). 

iefer to 
kction 4.2.1.1 
If the ASA for 
liscussion. 

Iuilding 
tructure, 
:actor block 
tructure, 
hield walls. 

issume 
tructure met 
JBC at time 
tf 
onsmtction. 

3uilding 
tructure, 
eactor block 
tructure, 
hield walls. 

issume 
tructure met 
JBC at time 
Ff 
:onstruction. 

iRC Emergency 
danagement 
'rogram, ERC 
iork control 
trocedure 

3RC Emergency 
danagement 
'rogram, ERC 
vork control 
irocedure 

ZRC Emergency 
vl anagemen t 
'rogram, ERC 
work control 
irocedure 

Structural damage 
.esults in a loss of  
:onfinemerit. 
ShocWvibration and 
novement o f  structure/ 
:quipment suspends 
iazardous materials 
.esulting in an 
incontrolled release to 
:he environment. 

Zapability of  structure 
to resist high-wind 
forces unknown. High 
wind can potentially 
result in damage to 
above-ground portion 
of structure and a 
release of hazardous 
materials to the 
environment . 

11-34 

~ 

11-3" 

05-KW 
teactor 
3uilding 

.adioactive 
iaterial, 
ixic 
iaterial, 
inetic 
nergy 

Iigh Wind 

ish and/or 
now loading 

105-KW 
ieactor 
3uilding 

Vo (bounded 
JY seismic). 

Refer to 
Section 4.2.1.1 
sf the ASA for 
3iscussion. 

Capability of structure 
to resist ash and/or 
snow loading unknown 
Potential roof failure 
would result in impacts 
to hazardous materials 
and a release to the 
environment 

The loss of electrical 
power would not result 
in a loss of  confinemeni 
because the reactor 
building i s  not actively 
ventilated Thus, a 
release o f  hazardous 
materials to the 
environment is not a 
credible event 

Possible causes loss o 
electrical feed to the 
building, systemi 
component failure 
within the building 

3urlding 
tructure, 
eactor block 
,tructure, 
,hield walls. 

Vone. 

Ladioactive 
naterial, 
sxic 
naterial, 
inetic 
nergy 

tadioactive 
naterial, 
oxic 
naterial 

3RC facility 
;urveillance 
xocedure, ERC 
Sork control 
xocedure 

IV No (not a 
xedible 
event). 

Refer to 
Section 4.2.1.2 
o f  the ASA foi 
discussion. 

105-KW 
ieactor 
3uilding 

,oss of 
Zlectrical 
'ower 

4ircraft 
Impact 

105-KW 
Reac tor 
Building 

The likelihood of an 
aircraft impacting the 
105-KW Reactor 
Building i s  qualitative11 
assessed to be of  such a 
low probability that 
further evaluation is no 
required. 

Building 
structure, 
eeactor block 
structure, 
shield walls 

ERC Emergency 
Management 
Program 

111-1 No (not a 
credible 
event). 

Refer to 
Section 4.2.1.: 
of the ASA fo 
discussion. 

Radioactive 
material, 
toxic 
material, 
kinetic 
energy 
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Table A-38. Summary of 105-KW Reactor Building and 
Water Tunnel Hazard Evaluation. (5 Pages) 

Potential 
Event 

'ehicle 
npact 

Yater 
ntrusion 

Vater 
ntrusion 

Summary 

Location 

05-KW 
leactor 
hilding 

05-KW 
teactor 
3uilding 

vlodule 2 
eactor block 

105-KW 
3eactor 
3uilding 

Module I 

Hazard 
TY Pe 

iadioactive 
naterial, 
oxic 
naterial, 
cinetic 
:nergy 

iadioactive 
naterial, 
oxic 
nateri al 

Radioactive 
material, 
toxic 
material 

Event and Possible 
Causes 

Vehicle impacts the 
reactor building, 
:ompromising 
Gontainment and 
releasing hazardous 
materials to the 
environment 

Possible causes 
mechanical failure, 
operator error/ 
incapacitation 

Water intrusion into the 
reactor block results in 
spread of hazardous 
materials within the 
building and to the 
environment 

(WHC 1993) indicates 
that there are no 
obvious pathways for a 
release of contaminated 
water from the building 
to the environment 

Possible causes 
degradation of roof, 
internal flooding, 
run-on flooding 

Water intrusion into 
module I (I e , general 
ancillary areas outside 
shield walls) of the 
reactor building results 
in spread of hazardous 
materials within the 
building and to the 
environment 

(WHC 1993) indicates 
that there are no 
obvious pathways for a 
release of contaminated 
water from the building 
to the enviionment 

Possible causes 
degradation of roof, 
internal flooding, 
run-on flooding 

WHC-EP-0619 

WHC-EP-0619 

Prevention and Mitigation 

sscs 
uilding 
ructure, 
iield walls, 
:actor block 
ructure. 

,ailding 
ructure, 
:actor block 
mcture, 
hield walls. 

luilding 
tructure 

Administrative 

ERC facility 
access control 
procedure, ERC 
work control 
procedure 

ERC facility 
surveillance 
procedure, ERC 
work control 
procedure, ERC 
waste 
management 
procedure 

ERC facility 
surveillance 
procedure, ERC 
work control 
procedure, ERC 
waste 
management 
procedure 

Event 
tank 

C 

11-3 

- 
111-3 

111-3 

- 

Detailed 
Iazards Eval. 

lo (low 
onsequences). 

.efer to 
ection 4.2.1.2 
f the ASA for 
iscussion. 

lo (low 
onsequence). 

kfer to 
,ection 4.2.1.1 
'f the ASA for 
iscussion. 

4 0  (low 
:onsequence). 

lefer to 
;ection 4.2.1.1 
)f the ASA foi 
liscussion. 
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Table A-38. Summary of 105-KW Reactor Building and 
Water Tunnel Hazard Evaluation. (5 Pages) 

Prevention and Mitigation Event Summary Detailed 
3azards Eval. 

vo (low 
: onsequence). 

Tefer to 
Section 4.2.1.1 
)f the ASA for 
liscussion. 

No (this event 
is improbable). 

Refer to 
Section 4.2.1.1 
of the ASA for 
discussion. 

tank 

Event and Possible 
Causes SSCS Administrative Hazard 

Type 
kidioactive 
naterial, 
oxic 
naterial 

Potential 
Event 

rater 
itrusion 

Vater 
itrusion 

C 

11-3 
- 

111-2 

- 
I1 

- 
111-3 

Location 

05-KW 
ieactor 
3uildmg 

vlodulc 2 
:xcluding 
eactor block 

105-KW 
Reactor 
Building 

All areas 

Vater intrusion into 
nodule 2 (i.e., areas 
within shield walls 
:xcludiiig reactor 
)lock) of the reactor 
)uilding results in 
pread of hazardous 
naterials within the 
iuilding and to the 
mvironment. 

WHC 1993) indicates 
hat there are no 
ibvious pathways for a 
.elease of contaminated 
water from the building 
.o the environment. 

'ossible causes: 
lcgradatioii of roof, 
ntemal flooding, 
'un-on flooding. 

VVHC-EP-0619 

3uilding 
,tructure, 
.hield walls. 

5RC facility 
urveillance 
lrocedure, ERC 
work control 
xocedure, ERC 
waste 
nanagement 
xocedure 

bdioactive 
naterial, 

naterial 
oxic 

Water inundates all 
areas of the building as 
1 result of catashophie 
Flooding, releasing 
hamrdous materials to 
'he environment 

Possible causes 50% 
failure of the Grand 
Coulee Dam 

3uilding 
structure, 
-eactor block 
structure. 

ERC Emergency 
Management 
Program 

ire iadioactive 
naterial, 
.oxic 
naterial 

Radioactive 
naterial, 
:oxic 
material 

Fire involving reactor 
block lofts 
radioactiveitoxic 
material present as 
activation products, 
resulting in a release of 
hazardous materials to 
the environment. 

Possible causes: 
Inadvertent iiitroductio 
of combustible materia 
and ignition source in 
proximity to reactor 
block. 

Fire in module 1 area 
lofts radioactiveitoxic 
materials present as 
surface contamination, 
resulting in a release of 
hazardous material to 
the environment. 

Possible causes: 
ignition of combustible 
materials. Possible 
ignition source is an 
electrical short. 

Reactor block 
structure. 

Building 
structure. 

ERC Emergency 
Management 
Program, ERC 
faci ti  ty 
surveillance 
procedure 

ERC Emergency 
Management 
Program, ERC 
fac i 11 ty 
surveillance 
procedure, 
restriction on 
open flame 
activities 
(e g , welding 
and cutting) 

105-KW 
Reactor 
Building: 

Module 2 
reactor block 

105-KW 
Reactor 
Building: 

Module 1 

No (not a 
credible 
event). 

Refer to 
Section 4.2.1.3 
of the ASA for 
discussion. 

No (bounded 
by seismic). 

Refer to 
Section 4.2. I .3 
of the ASA for 
discussion. 

;ire 
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Table A-38. Summary of 105-KW Reactor Building and 
Water Tunnel Hazard Evaluation. (5 Pages) 

Prevention and Mitigation 
Detailed 

lazards Eval. Summary 
Event 
tanking - 
C 

11-2 
- 

- 
11-3 

- 
I 

- 
111-3 

- 
111-1 

- 

Location 
Event and Possible 

Causes sscs Administrative Hazard 
Type 

Ldioactive 
naterial, 
oxic 
naterial 

Potential 
Event 

ire 

.ightning 

05-KW 
keactor 
hilding: 

Aodule 2 
xcluding 
eactor block 

;ire in module 2 area 
Jfts radioactive/toxic 
naterials present as 
urface contamination 
nd/or waste, resulting 
n a release to the 
nvironment. 

'ossible causes: 
nadvertent introduction 
)f combustible 
naterials. Possible 
gnition source is an 
:lectrical short. 

Iuilding 
tructure. 

iRC Emergency 
4 anagemen t 
'rogram, ERC 
acility 
urveillance 
socedure, 
estriction on 
ipen flame 
ctivities 
e.g., welding 
a d  cutting) 

iRC Emergency 
VI anagemen t 
'rogram 

(one. 

i o  (bounded 
iy seismic). 

tefcr to 
iection 4.2.1.3 
if the ASA for 
liscussion. 

To (bounded 
)y the seismic 
:vent). 

Zefer to 
Section 4.2.1.1 
)f the ASA for 
fiscussion. 

Vo (not a 
xedible 
:vent). 

iefer to 
Section 4.2.1.4 
If the ASA for 
jiscussion. 

05-KW 
Zeactor 
3uilding: 

Ill areas 

iadi oactive 
naterial, 
oxic 
naterial 

,ightning strike on 
eactor building results 
n the release of 
iazardous materials to 
he environment. 

3uilding 
tructure, 
eactor block 
tructure. 

Zcactor block 
,hucture 
c.g.9 
issionable 
naterial 
iispersed, 
iological 
ihicld). 

Zriticality bdioactive 
naterial, 
iirect 
adiation 

TOXIC 
material 

f i i s  i s  not a credible 
'vent because the 
pantity of fissionable 
naterial in the reactor 
milding is  less than the 
,ubcntical threshold 
imits for cnticahty 
p e n  in BHI-DE-01, 

:alculation is 
iocumented in 

BHI 1997d) 

Spill of hazardous 
naterial within the 
milding results in a 
-elease of toxic mattlia 
to the building interior 
and potentially to the 
2nv ironmen t 

Possible causes 
degradation of 
zontainer, human error 

SDPI-4 35-01 This 

3100K-CE-NO002 

105-KW 
ieactor 
3uilding 

105-KW 
Reactor 
Building 

3uilding 
;tructure 

ERC facility 
surveillance 
xocedure, ERC 
work control 
procedure, ERC 
waste 
management 
procedure 

No (low 
sonsequence). 

Refer to 
Section 4.2.1.: 
of the ASA foi 
discussion. 

:ontamer 
Spill 

Container 
Explosion 

105-KW 
Reactor 
Building 

Toxic 
material, 
flammable/ 
combustibl 
material 

Container venting 
and/or explosion result: 
in a release of 
hazardous material to 
the environment. 

Possible causes: 
inadvertent chemical 
reaction, container 
pressurization. 

ERC facility 
surveillance 
procedure, ERC 
Emergency 
Management 
Program 

No (low 
consequence). 

Refer to 
Section 4.2.1 .: 
of the ASA fo 
discussion. 
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Table A-38. Summary of 105-KW Reactor Building and 
Water Tunnel Hazard Evaluation. (5 Pages) 

Summary Prevention and Mitigation Event 
ianking 

Detailed 
iazards Eva1 

Location Event and Possible 
Causes sscs Administrative Hazard 

Type 
Xadioactive 
naterial 

Potential 
Event 

Spread of 
External 
Surface 
Yontamination 

All outdoor 
surface 
contamination 

Surface Contamination 
is spread from 
designated areas. 

Possible causes: high 
winds, biological agents 
(birds, rodents, etc.). 

(one ERC 
Radiological 
Control Program 
requirements 
(e.g., routine 
suiveys, posting 
of radiological 
areas) 

11-3 rio (low 
:onsequence). 

Faei li ty 
Worker 
Exposure to 
External 
Radiation 

105-UW 
Reactor 
Building 

Direct 
eadiation 

Facility worker resides 
in a radiation or high 
radiation area for 
excessive period of 
time. 

Possible causes: human 
error in surveying 
and/or posting of 
radiation areas; 
radiation survey 
instrument failure. 

;hielding, 
thysieal 
iecess control 

)anieades, 
ocked doors) 
)E high 
.adiation 
ireas. 

e.g., 

ERC 
Radiological 
Control Program, 
ERC RWP 
procedure, ERC 
work control 
procedure 

I lb  \lo. 

105-UW 
Reactor 
Building 

Facility worker works 
in a surface 
contamination area 
without proper personal 
protective equipment. 

Possible causes: human 
error in surveying 
and/or posting of 
surface contamination 
areas. 

IV 

~ 

I f b  

_. 

VO Facility 
Worker 
Uptake of 
Radioac tivc 
Material 

\lone. 

Vone. 

ERC 
Radiological 
Control Program, 
E RC RWP 
procedure, ERC 
airborne 
radioactive 
material 
monitoring and 
evaluation 
procedure, ERC 
work control 
proceduie 

ERG Project 
HASP, 
site-specific 
HASP, ERC 
work control 
procedure 

Radioactive 
material 

Hazardous 
materials 

Facility 
Worker 
Exposure to 
Toxic 
Materials 

105-UW 
Reactor 
Building 

No Breach of process 
piping/equipmen t 
results in a spread of 
residual quantities of 
process chemicals 

The consequence rankings of these events are based only on the potential exposure of individuals to radioactive/toxie materials released during 
he event. Consequences to facility workers as a result of being struck by falling structural members are considered to be a standard industrial 
iazard. 
‘Based on historical information, an exposure resulting in a consequence ranking of 11 is judged to be essentially incredible. However, 
:xposures are possible and a consequence ranking of I1 is more applicable than 111 based on their respective detinitions (i.e., ”severe” versus 
“unplanned release”). 
ASA = auditable safety analysis 
ERC = Environmental Restoration Contractor 
FSB = fuel storage basin 
HASP = health and safety plan 
RWP = radiological work permit 
SSC = system, structure, and component 
UBC = Uniform Building Code 
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Table A-39. Summary of 115- la  Gas Recirculation Building 
Hazard Evaluation. (3 Pages) 

Event 
Ranking 

Detailed 
Hazards 

Eval. 
Prevention and Mitigation Summary 

ocation Event and Possible 
Causes sscs Administrative C Hazard 

Type 
ladioactive 
naterial, 
oxic 
naterial, 
cinetic 
:nergy 

iadioactive 
naterial, 
oxic 
naterial, 
tinetic 
:nergy 

Potential 
Event 

Seismic Event 15-KE 
luilding 

3uilding 
itructure. 

4ssume structure 
net UBC at time 
if construction. 

3RC Emergency 
vlanagement 
'rogram, ERC 
work control 
xocedure 

11-2" lo (bounded 
y reactor 
uildings). 

;tructural damage 
esults in a loss of 
,onfinement 
Shockhibration and 
novement of structure/ 
zquipment suspends 
lazardous materials 
esulting in an 
incontrolled release to 
he environment 

Zapability of structure 
o resist high-wind 
'orces unknown 
"otential damage to 
ibove-ground structure 
md release of 
iazardous material to 
he environment 

11-3" lo  (bounded 
y reactor 
uildings) 

High Wind 3uilding 
Zructure. 

4ssume structure 
net UBC at time 
if construction. 

3RC Emergency 
Wanagemen t 
%ogram, ERC 
work control 
xocedure 

15-KE 
luilding 

15-KE 
3uilding 

Cadioactive 
naterial, 

naterial, 
cinetic 
:nergy 

oxic 

zapability of structure 
:o resist ash and/or 
<now loading unknown. 
Potential roof failure 
md release of 
hazardous material to 
the environment. 

Building 
jtructure. 

Assume structure 
met UBC at time 
3f construction. 

ERC Emergency 
Man agemen t 
Program, ERC 
work control 
procedure 

11-3" do (bounded 
!y reactor 
uildings). 

Ash and/or 
Snow Loading 

None ERC facility 
surveillance 
procedure 

IV Qo (not a 
:rcdible 
:vent). 

Loss of 
Electricity 

Loss of electricity 
would not result in a 
loss of confinement 
because the building 
does not have forced 
ventilation. Therefore, 
a release of hazardous 
material to the 
environment is not a 
credible event. 

The likelihood of an 
aircraft impacting the 
115-KE Building is 
qualitatively assessed tc 
be of such a low 
probability that further 
evaluation is not 
required. 

Vehicle impacts the 
building resulting in a 
loss of confinement and 
a release of hazardous 
material to the 
environment. 

Possible causes: 
mechanical failure, 
operator error/ 
incapacitation. 

Radioactive 
naterial, 
toxic 
material 

Radioactive 
material, 
toxic 
material, 
kinetic 
energy 

Radioactive 
material, 
toxic 
material, 
kinetic 
energy 

15-KE 
3uilding 

15-KE 
3uilding 

I 15-KE 
3uilding 

None ERC Emergency 
Management 
Program 

111-1 Vo (not a 
xedible 
:vent). 

Aircraft 
Impact 

Building 
structure 
(reinforced 
concrete walls). 

ERC facility 
access control 
procedure, ERC 
work control 
procedure 

111-3 Vo (bounded 
~y reactor 
wildings). 

Vehicle 
Impact 

Surplus Reactor Atiditable Safety Analysis 
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Table A-39. Summary of 115-M.3 Gas Recirculation Building 
Hazard Evaluation. (3 Pages) 

Event 
Rankin 

Detailed 
Hazards 

Eval. 
Prevention and Mitigation Summary 

,ocation Event and Possible 
Causes sscs Administrative C Hazard 

Ty Pe 
iadioactive 
naterial, 
oxic 
naterial 

Potential 
Event 

Yater 
ntrusion 

15-KE 
iuilding 

Water intrusion into the 
)uilding results in the 
elease of hazardous 
naterial to the 
mvironment. 

'ossible causes: 
fegradation of roof, 
un-on flooding. 

luilding 
tructure. 

3RC facility 
;urveillance 
xocedure, ERC 
,vork control 
xocedure, ERC 
waste 
nanagement 
Irocedure 

111-3 i o  (bounded 
ty reactor 
buildings). 

iuilding 
tructure. 

ERC Emergency 
Uanagement 
Program 

111-2 40 (This is ar 
mprobable 
:vent). 

Mater 
ntrusion 

Majority of building is 
jubmerged in flood 
water, resulting in the 
-elease of hazardous 
materials to the 
:nvironment. 

Possible cause: 
:atatrophic flooding 
3ue to a 50% failure of 
the Grand Coulee Dam. 

Fire in building 
suspends 
radioactivdtoxic 
materials present as 
surface contamination, 
resulting in a release of 
hazardous material to 
the environment. 

Possible causes: 
inadvertent introduction 
of flammable/ 
combustible material. 
Potential ignition source 
is electrical short. 

15-KE 
3 u 11 d i n g 

15-KE 
3uilding 

Radioactive 
naterial, 
roxic 
material 

Radioactive 
material, 
toxic 
material 

3uilding 
,tructure 

ERC Emergency 
Management 
Program, ERC 
facility 
surveillance 
procedure, 
restriction on 
open flame 
activities (I e ,  
welding, 
cutting) 

111-2 

- 
111-3 

Fire \io (bounded 
,y reactor 
mildings). 

No (bounded 
by reactor 
buildings). 

Lightning Lightning strike on the 
building results in the 
release of hazardous 
materials to the 
environment. 

3uilding 
;tructure 

ERC Emergency 
Management 
Program 

1 15-KE 
Building 

1 15-KE 
Building 

Radioactive 
material, 
toxic 
material 

Radioactive 
material 

Surface contamination 
is spread from 
designated areas. 

Possible causes: high 
winds, biological agents 
(birds, rodents, etc.). 

Tone ERC 
Radiological 
Control Program 
requirements 
(e.g., routine 
surveys, posting 
of radiological 
areas) 

111-3 No (low 
consequence, 

Spread o 
External 
Surface 
Contamination 
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Table A-39. Summary of 115-KE Gas Recirculation Building 
Hazard Evaluation. (3 Pages) 

Event 
Ranking 

Detailed 
Hazards 

Eval. 
Prevention and Mitigation Summary 

Event and Possible 
Causes sscs Administrative C Hazard 

Type 
Iirect 
adiation 

Potential 
Event 

Zacili ty 
Worker 
3xposure to 
3xternal 
.adiation 

,ocation 

15-KE 
3uilding 

S&M personnel reside 
in radiation area for 
excessive period of 
time. 

Possible causes: human 
error in surveying 
and/or posting of 
radiation areas; 
radiation survey 
instrument failure. 

'hysical access 
ontrol of 
adiation areas. 

ERC 
Radiological 
Control 
Program, ERC 
RWP procedure, 
ERC work 
control 
procedure 

iV 

- 
IV 

VO 

Facility 
Worker 
Uptake of 
Radioactive 
Material 

S&M personnel work in 
a surface contamination 
area without proper 
personal protective 
equipment. 

Possible causes: human 
error regarding 
surveying and/or 
posting of surface 
contamination areas. 

Vone. No ERC 
Radiological 
Control 
Program, ERC 
RWP procedure, 
ERC airborne 
radioactive 
material 
monitoring and 
evaluation 
procedure, ERC 
work control 
procedure 

ERC Project 
HASP, 
site-specific 
HASP, ERC 
work control 
procedure 

iadioaetive 
naterial 

roxic 
material 

15-KE 
3uilding 

1 15-KE 
Building 

Breach of process 
piping/equipmen t 
results in a spread of 
residual quantities of 
process chemicals 

Possible causes 
degradation of 
equipment, personnel 
error 

None IV 

- 

Facility 
Worker 
Exposure to 
Toxic 
Materials 

No. 

"The consequence rankings of these events are based only on the potential exposure of individuals to radioactive/toxie materials released during 
the event Consequences to facility workers as a result of being struck by falling structural members are considered to be a standard industrial 
hazard 
ASA = auditable safety analysis 
ERC = Environmental Restoration Contractor 
FSB = fuel storage basin 
HASP = health and safety plan 
RWP = radiological work permit 
SSC = system, structure, and component 
UBC = Uniform Building Code 
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Table A-40. Summary of 115-KW Gas Recirculation Building 
Hazard Evaluation. (3 Pages) 

Summary Prevention and Mitigation Event Detailed 
Iazards Eval. 

Potential 
Event 

'ocation Event and Possible 
Causes 

Hazard 
Type 

ladioactive 
naterial, 
oxic 
naterial, 
Linetic 
:nergy 

bdioactive 
naterial, 
oxic 
naterial, 
cinetic 
:nergy 

qdministrative 

iRC Emergency 
4anagement 
'rogram, ERC 
iork control 
brocedure 

sscs 
iuilding 
tructure. 

issume structure 
net UBC at time 
If construction. 

eismic Event ;ti-uctural damage 
esults in a loss of 
onfinement. 
;hockhibration and 
novement of 
tructure/equipment 
uspends hazardous 
naterials resulting in an 
incontrolled release to 
he environment. 

40 (bounded 
y reactor 
Nuildings). 

15-KW 
3uilding 

15-KW 
3uilding 

zapability of structure 
o resist high-wind 
orces unknown. 
'otential damage to 
Ibove-ground structure 
md release of 
iazardous material to 
he environment. 

guilding 
tructure. 

issume structure 
net UBC at time 
)f construction. 

IRC Emergency 
Aanagement 
'rogram, ERC 
vork control 
Procedure 

11-3" 

- 
11-3" 

- 
IV 

40 (bounded 
iy reactor 
iuildings). 

Iigh Wind 

I 15-KW 
3uilding 

iadioactive 
naterial, 
oxic 
naterial, 
tinetic 
:nergy 

zapability of structure 
o resist ash and/or 
mow loading unknown. 
'otential roof failure 
md release of 
lazardous material to 
he environment. 

3uilding 
;tructure. 

issume structcirt 
net UBC at time 
)f construction. 

SRC Emergency 
danagement 
'rogram, ERC 
work control 
xocedure 

Jo (bounded 
)y reactor 
xiildings). 

ish and/or 
now loading 

<oss of 
Zlectricity 

I I 5-KW 
Building 

Radioactive 
naterial, 
oxic 
naterial 

-ass of electricity 
would not result in a 
oss of confinement 
iecause the building 
loes not have forced 
tentilation Therefore, 
1 release of hazardous 
naterial to the 
:nvironment I S  not a 
xedible event 

\lone. \lo (not a 
xedible 
:vent). 

2RC facility 
;urveillance 
xocedtire 

1 15-KW 
Building 

Radioactive 
material, 
toxic 
material, 
kinetic 
energy 

The likelihood of an 
iircraft impacting the 
I 15-KW Building is 
qualitatively assessed to 
be of such a low 
probability that further 
:valuation is not 
required. 

Uone ERC Emergency 
Management 
Program 

111-1 

- 
111-3 

- 

No (not a 
:redible 
:vent). 

41rcraft 
mpact 

I 15-KW 
Building 

Radioactive 
material, 
toxic 
material, 
kinetic 
energy 

Vehicle impacts the 
building, resulting in a 
loss of confinement and 
a release of hazardous 
material to the 
environment. 

Possible causes: 
mechanical failure, 
operator error/ 
incapacitation. 

Building 
structure 
(reinforced 
concrete walls) 

ERC facility 
access control 
procedure, ERC 
work control 
procedure 

No (bounded 
by reactor 
buildings). 

V e h i c 1 e 
Impact 
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Table A-40. Summary of 115-KW Gas Recirculation Building 
Hazard Evaluation. (3 Pages) 

Prevention and Mitigation Event Detailed 
lazards Eval. Su nimary Rank 

Event and Possible 
Causes SSCS Administrative C Hazard 

Type 
ladioactive 
naterial, 
oxic 
naterial 

Potential 
Event 

Nater 
ntrusion 

'ocation 

15-KW 
iuilding 

15-KW 
3uilding 

I 15-KW 
3uilding 

3uilding 
Structure 

ZRC facility 
iurveillance 
Jrocedure, ERC 
work control 
xocedure, ERC 
waste 
management 
procedure 

111-3 Vo (bounded 
ly reactor 
mildings). 

Water intrusion into the 
building results in the 
release of hazardous 
material to the 
environment. 

Possible causes: 
degradation of roof, 
run-on flooding. 

Majority of building is 
submerged in flood 
water, resulting in the 
release of hazardous 
materials to the 
environment. 

Possible cause: 
catastrophic flooding 
due to a 50% failure of 
the Grand Coulee Dam. 

Fire in building 
suspends 
radiodctive/toxic 
materials present as 
surface contamination, 
resulting in a release of 
hazardous material to 
the environment. 

Possible causes: 
inadvertent introduction 
of flammable/ 
combustible material. 
Potential ignition sourct 
is electrical short. 

Building 
structure. 

ERC Emergency 
Management 
Program 

111-2 

- 
111-2 

'40 (this is an 
improbable 
?vent) 

ladioactive 
naterial, 
oxic 
naterial 

iadioactive 
naterial, 
oxic 
naterial 

Pater 
ntrusion 

;ire None ERC Emergency 
Management 
Program, ERC 
facility 
surveillance 
procedure, 
restriction on 
open flame 
activihes ( I  e ,  
welding, cutting) 

No (bounded 
by reactor 
buildings). 

Lightning Building 
structure. 

ERC Emergency 
Management 
Program 

111-3 No (bounded 
by reactor 
buildings). 

I 15-KW 
auilding 

I 15-KW 
Building 

I 15-KW 
Building 

iadioactive 
naterial, 

naterial 
oxic 

Tadloactive 
naterial 

Direct 
adiation 

Lightning strike on the 
building results in the 
release of hazardous 
materials to the 
environment. 

Surface contamination 
is spread from 
designated areas. 

Possible causes: high 
winds, biological agent: 
(birds, rodents, etc.). 

ERC 
Radiological 
Control Program 
requirements 
(e g , routine 
surveys, posting 
of radiological 
areas) 

111-3 Spread of 
External 
Surface 
Contamination 

None No (low 
consequence). 

Physical access 
control of 
radiation areas. 

ERC 
Radiological 
Control 
Program, ERG 
RWP procedure, 
ERC work 
control 
procedure 

IV Facility 
Worker 
Exposure to 
External 
Radiation 

No S&M personnel reside 
in radiation area for 
excessive period of 
time 

Possible causes humar 
error in surveying 
and/or posting of 
radiation areas, 
radiation survey 
instrument failure 
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Table A-40. Summary of 115-KW Gas Recirculation Building 
Hazard Evaluation. (3 Pages) 

14 

Potential 
Event 

'acility 
Vorker 
Jptake of 
iadioactive 
vl ateri a1 

Facility 
Worker 
Exposure to 
Toxic 

Location 

1 15-KW 
Building 

1 15-KW 
Building 

Summary 

Hazard 
Type 

Radioactive 
material 

Toxic 
material 

Event and Possible 
Causes 

J&M personnel work in 

a surfaceiairbome 
:ontamination area 
without proper personal 
protective equipment 

Possible causes human 
error in 

surveyingiposting of 
surface contamination 
areas 

Breach of process 
pipingiequipment 
results in a spread of  
residual quantities of 
process chemicals. 

Possible causes: 
degradation of 
equipment, personnel 
error. 

Prevention and Mitigation 

SSCS 

Uone. 

None 

Administrative 

ERC 
Radiological 
Control 
Program, ERC 
RWP procedure, 
ERC airborne 
radioactive 
material 
monitonng and 
evaluation 
procedure, ERC 
work control 
procedure 

ERC Project 
HASP, 
si te-specific 
HASP, ERC 
work control 
procedure 

Event 
Rank 

C 

IV 

Detailed 
hzards  Eval. 

No 

'The consequence rankings of these events are based only on the potential exposure of individuals to radioactive/toxic materials released during 
he event Consequences to facility workers as a result of being struck by falling structural members are considered to be a standard industrial 
iazard 
ASA = auditable safety analysis 
ERC = Environmental Restoration Contractor 
FSB = fuel storage basin 
HASP = health and safety plan 
RWP = radiological work permit 
SSC = system, structure, and component 
UBC = Uniform Building Code 
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Table A-41. Summary of 117-ICE Exhaust Air Filter Building 
Hazard Evaluation. (3 Pages) 

Event 
Ranking 

Detailed 
Hazards 

Eval. 
Prevention and Mitigation Summary 

Event and Possible 
Causes sscs Administrative C Potential 

Event 
Hazard 
Type 

cadloactive 
naterial, 

naterial, 
anetic 
mergy 

oxic 

Location 

17-KE 
building 

3uilding 
.tructure. 

lssume structure 
net UBC at time 
)f construction. 

ZRC Emergency 
vlanagemen t 
'rogram, ERC 
Nark control 
xocedure 

11-2d lo (bounded 
y reactor 
uildings). 

zismic 
vent 

;tructural damage 
esults in a loss of 
,onfinement 
ShocWvibration and 
novement of structure! 
'quipment suspends 
iazardous materials 
es~ilting in an 
incontrolled release to 
he environment 

lapability of structure 
o resist high-wind 
hrces unknown 
'otential damage to 
ibove-ground portion of 
dructure and release of 
iazardous material to 
he environment 

111-3" io (bounded 
'y reactor 
wildings). 

ligh Wind 3uilding 
;tructure. 

9ssume structure 
net UBC at time 
if construction. 

ERC Emergency 
Management 
Program, ERC 
work control 
procedure 

Xadioactive 
naterial, 

naterial, 
cinetic 
:nergy 

oxic 

Radioactive 
naterial, 

material, 
kinetic 
snergy 

oxic 

17-KE 
iuilding 

17-KE 
3uilding 

17-KE 
3uilding 

Zapability of structure 
to resist ash and/or 
snow loading unknown 
Potential roof failuic 
and release of 
hazardous niateiial to 
the environment 

Building 
structure. 

4ssume structure 
met UBC at time 
3fconstruction. 

ERC Emergency 
Management 
Program, ERC 
work control 
procedure 

I11-3d <o (bounded 
'y reactor 
mildings). 

ish and/or 
,now 
.oading 

.oss of 
llectrical 
'ower 

lircraft 
mpact 

Radioactive 
material, 
toxic 
material 

Loss of electrical power 
would not result iii a 
loss of confinement 
because the buildiiig is 
not actively ventilated 
Thus a release of 
hazardous material is 
not a credible event 

None ERC facility 
surveillance 
procedure, ERC 
work control 
procedure 

IV 

- 
111-1 

- 
111-3 

\lo (not a 
,redible 
:vent) 

\lo (not a 
xedible 
:vent) 

No (boundec 
3y reactor 
wildings) 

I 17-KE 
3~iilding 

Radioactive 
material, 
toxic 
material, 
kinetic 
energy 

The likelihood of an 
aircraft impacting the 
1 17-KE Building is 
qualitatively assessed tc 
be of such a low 
probability that further 
evaluation is not 
required. 

None. ERC Emergencq 
Management 
Program 

v'ehicle 
mpact 

I 17-KE 
Building 

Radioactive 
material, 
toxic 
material, 
kinetic 
energy 

Vehicle impacts the 
building resulting in a 
loss of confinement and 
a release of hazardous 
material to the 
environment. 

Possible causes: 
mechanical failure, 
operator error/ 
incaoaci tation. 

Building 
structure (i.e., 
building almost 
entirely below 
grade with 
earthen berm 
around walls). 

ERC facility 
access control 
procedure, ERC 
work control 
procedure 
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Table A-41. Summary of 117-m Exhaust Air Filter Building 
Hazard Evaluation. (3 Pages) 

Event 
tanking Summary 

Detailed 
Hazards 

Eval. 

o (bounded 
y reactor 
uildings). 

Prevention and Mitigation 

Location Event and Possible 
Causes sscs 4dministrative Hazard 

Type 
adioactive 
laterial, 
)xic 
iaterial 

Potential 
Event 

Vater 
itrusion 

17-KE 
3uilding 

hitding 
tructure. 

:RC facility 
urveillance 
irocedure, ERC 
vork control 
irocedure, ERC 
vaste 
nanagement 
rrocedure 

Water intrusion into the 
milding results in the 
-elease of hazardous 
material to the 
mvironment 

Possible causes 
3egradation of roof/ 
walls of building, 
run-on flooding 

Majority of building i s  
submerged in flood 
water, resulting in the 
release of hazardous 
materials to the 
environment 

Possible cause 
catastrophic flooding 
due to a 50% failure of 
the Grand Coulee Dam 

11-2 

- 
11-2 

- 
111-3 

I 17-KE 
3uilding 

adioactive 
iaterial, 
Ixic 
iaterial 

3 u i 1 ding 
tructure. 

3RC Emergency 
vianagement 
'rogram 

lo (this i s  
n 
nprobable 
vent). 

40 (boundec 
iy reactor 
iuildings). 

Yater 
ntrusion 

.ire I 17-KE 
Building 

\lone. 3RC Emergency 
Management 
"rogram, ERC 
hcility 
jurveillance 
xocedure, 
-estriction on 
,pen flame 
ictivities ( i c ,  
welding, cutting: 

Fire in building 
suspends 
radioactive/toxic 
materials present as 
surface contamination 
resulting in a release to 
the environment. 

Possible causes: 
poten ti al ignition source 
is electrical short. 
Interior surfaces of 
building coated with 
polyvinyl sealant. 

Lightning strike on the 
building results in the 
release of hazardous 
materials to the 
environment. 

Ladioactive 
naterial, 
3xic 
naterial 

{adioactive 
naterial, 
oxic 
naterial 

ERC Emergency 
Management 
Program 

\lo (boundec 
)y reactor 
mildings). 

1 17-KE 
Building 

Building 
structure. 

Lightning 

Facility 
Worker 
Exposure t( 
External 
Radiation 

1 17-KE 
Building 

lirect 
adiation 

S&M personnel reside 
in radiation area for 
excessive period of 
time. 

Possible causes: humar 
error in surveying 
and/or posting of 
radiation areas; 
radiation survey 
instrument failure. 

Physical access 
control of the 
building. 

ERC 
Radiological 
Control 
Program, ERC 
RWP procedure 
ERC work 
control 
procedure, ERC 
facility access 
control 
procedure 
(building not 
en tei ed for 
routine S&M 
activities) 

\io. 
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- 

item 

- 
12 

- 
13 

- 

Table A-41. Summary of 117-KE Exhaust Air Filter Building 
Hazard Evaluation. (3 Pages) 

Potential 
Event 

Facility 
Worker 
Uptake of 
Radioactive 
Matenal 

Facility 
Worker 
Exposure to 
Toxic 

Location 

I 17-KE 
3uilding 

1 17-KE 
Building 

Materials 

I 

Summary 

Hazard 
Type 

iadioactive 
naterial 

Toxic 
material 

ASA = auditable safcty analysis 
ERC = Environmental Restoration Contractor 
FSB = fuel storage basin 
HASP = health and safety plan 
RWP = radiological work peimit 
SSC = system, structure, and component 
UBC = Uniform Building Code 

Event and Possible 
Causes 

S&M personnel work in 
a surface contamination 
area without proper 
personal protective 
equipment. 

Possible causes: human 
error is surveying 
and/or posting of 
surface contamination 
areas. 

Breach of process 
piping/ equipment 
results in a spread of 
residual quantities of 
process chemicals. 

Possible causes: 
degradation of 
equipment, human 
error. 

Prevention and Mitigation 

sscs 
'bysical access 
:ontrol of the 
milding. 

Physical access 
sontrol of the 
wilding. 

Administrative 

ERC 
Radiological 
Control 
Program, ERC 
RWP procedure, 
ERC airborne 
radioactive 
material 
monitoring and 
evaluation 
procedure, ERC 
work control 
procedure, ERC 
facility access 
control 
procedure (not 
entered for 
routine S&M 
activities) 

ERC facility 
surveillance 
procedure, ERC 
facility access 
control 
procedure (not 
routinely entered 
for S&M 
activities), ERC 
work control 
urocedure 

Event 
Ranking 

C 

Detailed 
Hazards 

Eval. 

No 
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Table A-42. Summary of 117-KW Exhaust Air Filter Building 
Hazard Evaluation. (3 Pages) 

Event 
Ranking 

Detailed 
Hazards 

Eval. 

No (bounded 
by reactor 
buildings). 

Summary Prevention and Mitigation 

__ 

C 

11-24 
- 

Hazard 
Ty Pe 

Radioactive 
material, 
toxic 
material, 
kinetic 
energy 

Event and Possible 
Causes 

Structural damage 
eesults in a loss of 
;onfinement 
Shockhibration and 
movement of structure/ 
2quipment suspends 
hazardous materials 
resulting in an 
uncontrolled release to 
the environment 

Potential 
Event 

eismic 
Ivent 

Location 

117-KW 
Building 

SSCS 

Building 
structure. 

Assume structure 
met UBC at time 
3f construction 

Administrative 

ERC Emergency 
Management 
Program, ERC 
work control 
xocedure 

Building 
structure. 

Assume structure 
met UBC at time 
of construction. 

ERC Emergency 
Management 
Program, ERC 
work control 
procedure 

11-3" 

- 
11-3' 

__ 
IV 

- 
111-1 

No (bounded 
by reactor 
buildings). 

I 17-KW 
Building 

1 17-KW 
Building 

Radioactive 
material, 
toxic 
material, 
kinetic 
energy 

Radioactive 
material, 
toxic 
material, 
kinetic 
energy 

Capability of structure 
to resist high-wind 
forces unknown. 
Potential damage to 
above-ground portion of 
structure and release of 
hazardous material to 
the environment. 

Capability of structure 
to resist ash and/or 
snow loading unknown. 
Potential roof failure 
and release of 
hazardous material to 
the environment. 

Iigh Wind 

ish and/or 
now 
oading 

<oss of 
:lectrical 
tower 

iircraft 
mpact 

Building 
structure 

Assume structurc 
met UBC at time 
of construction. 

ERC Emergency 
Management 
Program, ERC 
work control 
procedure 

No (bounded 
by reactor 
buildings) 

No (not a 
credible 
event) 

No (not a 
credible 
event) 

1 17-KW 
Building 

Radioactive 
material, 
toxic 
material 

Loss of electrical power 
would not result in the 
release of hazardous 
material to the 
environment because 
the building is not 
actively ventilated 

None. ERC facility 
surveillance 
procedure, ERC 
work control 
procedure 

1 17-KW 
Building 

The likelihood of an 
aircraft impacting the 
117-KW Building is 
qualitatively assessed to 
be of such a low 
probability that further 
evaluation is not 
required. 

None ERC Emergency 
Management 
Program 

Radioactive 
material, 
toxic 
material, 
kinetic 
energy 

Radioactive 
material, 
toxic 
material, 
kinetic 
energy 

f e h i c 1 e 
mpact 

117-KW 
Building 

Vehicle impacts the 
building resulting in a 
loss of confinement and 
a release of hazardous 
material to the 
environment. 

Possible causes: 
mechanical failure, 
operator error/ 
incapacitation. 

Building 
structure (i.e., 
building almost 
entirely below 
grade with 
earthen berm 
around walls). 

ERC facility 
access control 
procedure, ERC 
work control 
procedure 

111-3 No (bounded 
by reactor 
buildings). 
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Table A-42. Summary of 117-KW Exhaust Air Filter Building 
Hazard Evaluation. (3 Pages) 

Event 
Ranking 

Detailed 
Hazards 

Eval. 
Prevention and Mitigation Summary 

Hazard 
Type 

C Potential 
Event 

Location s s c s  Event and Possible 
Causes 

Water intrusion into the 
building results in the 
release of hazardous 
material to the 
environment. 

Possible causes: 
degradation of roof 
and/or walls of 
building, run-on 
flooding. 

4dministrative 

3RC facility 
urveillance 
trocedure, ERC 
vork control 
trocedure, ERC 
vaste 
nanagement 
lrocedure 

111-3 17-KW 
luilding 

ladioactive 
naterial, 
oxic 
naterial 

3uilding 
tructure. 

Uo (bounded 
3y reactor 
3uildings) 

Vater 
itrusion 

Yater 
ntrusion 

~ 

17-KW 
3uilding 

17-KW 
3uilding 

3uilding 
Ltructure. 

ZRC Emergency 
vl anagemen t 
'rogram 

111-2 

- 
111-2 

- 
111-3 

lo (this is 
n 
nprobable 
vent). 

Majority of building is 
submerged in flood 
water, resulting in the 
release of hazardous 
materials to the 
environment. 

Possible cause: 
catastrophic flooding 
due to a 50% failure of 
the Grand Coulee Dam. 

Fire within building 
suspends 
radioactiveitoxic 
materials present as 
surface contamination 
resulting in a release of 
hazardous material to 
the environment. 

Possible causes: 
potential ignition source 
is electrical short. 
Interior surfaces of 
building coated with 
polyvinyl sealant. 

bdioactive 
naterial, 
oxic 
naterial 

iadioactive 
naterial, 
oxic 
naterial 

3uilding 
ihucture 

ERC Emergency 
Llanagement 
Program, ERC 
facility 
iurveillance 
procedure, 
restriction on 
open flame 
activities (i.e., 
welding and 
cutting). 

i o  (boundec 
iy reactor 
iuildiiigs). 

\io (boundec 
)y reactor 
)uildings). 

-Ire 

Lightning Building 
structure. 

ERC Emergency 
Management 
Program 

Lightning strike on the 
building results in the 
release of hazardous 
materials to the 
environment. 

S&M personnel reside 
in radiation area for 
excessive period of 
time. 

Possible causes: humar 
error in surveying 
and/or posting of 
radiation areas; 
radiation survey 
instrument failure. 

Radioactive 
material, 
toxic 
material 

Radioactive 
material 

1 17-KW 
Building 

1 17-KW 
Building 

Physical access 
control of the 
building. (Note: 
Access to 
building must be 
made through 
large steel 
hatches that mus 
be removed with 
the aid of a 
crane.) 

ERC 
Radiological 
Control 
Program, ERC 
RWP procedure 
ERC work 
control 
procedure, ERC 
facility access 
control 
procedure 
(building not 
routinely enterec 
for S&M 
activities) 

IV VO. Facility 
Worker 
Exposure tl 
External 
Radiation 
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Table A-42. Summary of 117-KW Exhaust Air Filter Building 
Hazard Evaluation. (3 Pages) 

Potential 
Event 

Facility 
Worker 
Uptake of 
Radioactive 
Material 

Facility 
Worker 
Exposure tc 
Toxic 
Materials 

Location 

; 17-KW 
3uilding 

1 17-KW 
Building 

Summary 

Hazard 
TY Pe 

iadioactive 
naterial 

Toxic 
material 

Event and Possible 
Causes 

S&M personnel work in 
a surface contamination 
area without proper 
personal protective 
equipment 

Possible causes human 
error in  surveying 
and/or posting of 
surface contamination 
areas 

Breach of process 
piping/equipment 
results in a spread of 
residual quantities of 
process chemicals. 

Possible causes: 
degradation of 
equipment, human 
error. 

Prevention and Mitigation 

SSCS 

’hysical access 
:ontrol of the 
milding. 

’hysical access 
:ontrol of the 
milding. 

Administrative 

ERC 
Radiological 
Control 
Program, ERC 
RWP procedure, 
ERC airborne 
radioactive 
material 
monitoring and 
evaluation 
procedure, ERC 
facility access 
control 
procedure (not 
routinely entered 
for S&M 
activities) 

ERC facility 
surveillance 
procedure, ERC 
facility access 
control 
procedure(not 
routinely entered 
for S&M 
activities), ERC 
work control 
orocedure 

Event 
Ranking 

C 

IV 

- 
IV 

Detailed 
Hazards 

Eval. 

NO. 

“The consequence rankings of these events are based only on the potential exposure of individuals to radioactiveitoxic materials released during 
the event. Consequences to facility workers as a result ofbeing struck by falling structural members are considered to be a standard industrial 
hazard. 
ASA = auditable safety analysis 
ERC = Environmental Restoration Contractor 
FSB = fuel storage basin 
HASP = health and safety plan 
RWP = radiological work permit 
SSC = system, structure, and component 
UBC = Uniform Building Code 
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Table A-43. Summary of 165-KW Power Control Building 
Hazard Evaluation. (3 Pages) 

Summary Prevention and Mitigation Detailed 
Hazards Eval. 

Event 
tanking - 
C 

11-3“ 
- 

- 
11-3’ 

__. 

11-3a 

- 
IV 

- 
111-2 

- 
111-3 

- 

Potential 
Event 

Location Hazard 
Ty Pe 

Event and Possible 
Causes SSCS Administrative 

Building 
structure. 

Assume structure 
met UBC at time 
of construction. 

ERC Emergency 
Management 
Program, ERC 
work control 
procedure 

Structural damage 
results in a loss of 
confinement 
ShocWvibration and 
movement of structure/ 
equipment suspends 
hazardous materials 
resulting in an 
uncontrolled release to 
the environment 

Capability ot structure 
to resist high-wind 
forces unknown 
Potential damage to 
above-ground portion of 
structure and release of 
hazardous material to 
the environment 

165-KW 
3uilding 

165-KW 
3uildtng 

Toxic 
material, 
kinetic 
energy 

Toxic 
material, 
kinetic 
energy 

<o (bounded 
)y reactor 
wildings). 

Vo (bounded 
>y reactor 
mildings) 

seismic 
Zvent 

High Wind 

Ash and/or 
Snow 
Loading 

Building 
structure. 

Assume structure 
met UBC at time 
of construction. 

ERC Emergency 
Management 
Program, ERC 
work control 
procedure 

165-KW 
Building 

Toxic 
material, 
kinetic 
energy 

Capability of structure 
to resist ash and/or 
snow loading unknown. 
Potential roof failure 
and release of 
hazardous material to 
the environment. 

Building 
structure. 

ERC Emergenc) 
M anagcmen t 
Program, ERC 
work control 
procedure 

No (bounded 
~y reactor 
buildings) 

Loss of 
Electrical 
Power 

165XW 
Building 

Toxic 
material 

The building is not 
actnely ventilated 
Loss of electrical power 
would not result in the 
release of hazardous 
material to the 
environment 

None. ERC facility 
surveillance 
procedure, ERC 
work control 
procedure 

No (not a 
credible event) 

Aircraft 
Impact 

Toxic 
material, 
kinetic 
energy 

Toxic 
material, 
kinetic 
energy 

The likelihood ofan 
aircraft impacting the 
165-KW Building is 
qualitatively assessed to 
be of such a low 
probability that further 
evaluation is not 
required. 

Vehicle impacts the 
building, potentially 
compromising the 
structural integrity. 

Possible causes: 
mechanical failure, 
operator error/ 
incapacitation. 

None. 

Building 
structure. 

ERC Emergenc: 
Management 
Program 

ERC facility 
access control 
procedure, ERC 
work control 
procedure 

165-KW 
Building 

165-KW 
Building 

No (not a 
credible event) 

No (bounded 
by reactor 
buildings). 

Vehicle 
Impact 
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Table A-43. Summary of 165-KW Power Control Building 
Hazard Evaluation. (3 Pages) 

Prevention and Mitigation 
Event Detailed 

lazards Eval. Summary <an k 

C 

11-3 

- 

- 

- 
111-2 

- 
111-3 

- 
111-: 

__ 
m-: 

- 

sscs Administrative Potential 
Event 

Event and Possible 
Causes 

Water intrusion into the 
iuilding results in the 
.elease of hazardous 
naterial to the 
mvironment. 

"ossible causes: 
kgradation of roof of 
Iuilding, run-on 
Rooding. 

Hazard 
Type 

'oxie 
iaterial 

Location 

65-KW 
iuilding 

65-KW 
3uilding 

building 
tructure 

ZRC facility 
urveillance 
xocedure, ERC 
work control 
irocedure, ERC 
Naste 
nanagement 
xocedure 

40 (bounded 
ty reactor 
tuildings). 

Yater 
ntrusion 

Water 
ntrusion 

iuilding 
tructure. 

ERC Emergency 
Management 
Program 

40 (This is an 
mprobable 
:vent). 

Majority of building i s  
submerged in flood 
water, resulting in the 
release of hazardous 
materials to the 
znvironment. 

Possible cause: 
catastrophic flooding 
due to a 50% failure of 
the Grand Coulee Dam. 

Fire within building 
suspends toxic material 
present in bulk 
containers resulting in a 
release to the 
environment. 

Possible causes: 
inadvertent introduction 
of combustibles; failure 
to remove 
combustibles. Potential 
ignition source is 
electrical short. 

Ladioaetive 
naterial, 
oxic 
naterial 

roxic 
naterial 

$one ERC Emergency 
Management 
Program, ERC 
facility 
surveillance 
procedure, 
restriction on 
open flame 
activities 
(e.g., welding 
and cutting) 

qo (bounded 
~y reactor 
Iuildings). 

165-KW 
3uilding 

Fire 

Lightning 165-KW 
Building 

3~iilding 
itructure. 

ERC Emergenc) 
Management 
Program 

No (bounded 
by reactor 
buildings). 

Lightning strike on the 
building results in the 
release of hazardous 
materials to the 
environment. 

Spill of residual 
hazardous material to 
the ground from storagc 
vessel. 

Possible causes: 
corrosion. 

Radioactive 
naterial, 

naterial 
oxic 

roxie 
material 

No (low 
consequences) 

Liquid 
Spill to 
Ground 

165-KW 
Building 

Uone ERC Project 
HASP, 
site-specific 
HASP, ERC 
work control 
procedure 
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Table A-43. Summary of 165-KW Power Control Building 
Hazard Evaluation. (3 Pages) 

Summary Prevention and Mitigation Event 
Ranking 

Detailed 
Hazards Eval. 

Potential 
Event 

Location Hazard 
Ty Pe 

Event and Possible 
Causes SSCS Administrative C 

Container 
Spill 

165-KW 
3uilding 

Toxic 
material 

Spill of hazardous 
material within the 
building results in a 
release to the 
environment. No 
pathways to the 
environment were noted 
in the vicinity of the 
containers. 

Possible causes: 
container degradation, 
human error. 

Building 
structure. 

ERC facility 
surveillance 
procedure, ERC 
work control 
procedure 

IV \lo (low 
:onsequences). 

Container 
Explosion 

165-KW 
Building 

Toxic 
material, 
flammable/ 
combustible 
material 

Container venting 
and/or explosion results 
in a release of 
hazardous material to 
the environment. 

Possible causes: 
inadvertent chemical 
reaction. 

Building 
structure. 

ERC facility 
surveillance 
procedure, ERC 
Emergency 
Management 
Program 

vo (low 
xmsequences). 

Flammable 
Gas 
Explosion 

Building 
structure 

ERC Emergenc) 
Management 
Program 

No (low 
consequences). 

Flammable/ 
combustible 
material 

Toxic 
material 

Hydrogen generated as 
a result of recharging 
batteries in battery 
room is ignited and 
produces a deflagration. 

Possible causes: 
overcharging of 
batteries results in 
excess hydrogen 
generation. Possible 
ignition sources include 
electrical short. 

Facility worker exposed 
to toxic material as a 
result of a container 
spill or breach. 

Possible causes: 
container degradation, 
human error. 

165-KW 
Building. 

Battery 
room in  

basement 

165-KW 
Building 

Facility 
Worker 
Exposure 
to Toxic 
Material 

None ERC Project 
HASP, 
site-specific 
HASP, ERC 
work control 
procedure 

No. 

bThe consequence rankings of these events are based only on the potentlal exposure of individuals to radioactive/toxic matec rals released dui iiig 

the event Consequences to facility workers as a result of being struck by falling structural members are considered to be a standard industrial 
hazard 
bThe consequence ranking of this event is based only on the potential exposure of individuals to radioactive/toxic materials released during the 
event Consequences to facility workers as a result of being directly impacted by the explosion are considered to be a standard industrial 
hazard 
ASA = auditable safety analysis 
ERC = Environmental Restoration Contractor 
FSB = fuel storage basin 
HASP = health and safety plan 
RWP = radiological work permit 
SSC = system, structure, and component 
UBC = Uniform Building Code 

Surplus Reactor Aitditable Safety Analysis 
August 2004 A- 144 



BHI-0 1 172 
Appendix A - Preliminary Hazards Analysis Rev. 3 

Table A-44. Summary of 166-KE Oil Storage Facility Hazard Evaluation. 

Event 
Ranking 

Detailed 
Hazards 

Eval. 
Prevention and Mitigation Summary 

Hazard 
Type 

Potential 
Event 

Location Event and Possible 
Causes sscs Administrative C 

166-KE Oil 
Storage 
Facility 

Toxic 
material 

Structural damage 
results in a loss of 
confinement and an 
uncontrolled release to 
the environment. 

IV 

- 
IV 

- 
111-3 

Seismic 
Event 

Loss of 
:lectrical 
power 

Vault structure. 

None. 

Vault structure. 

ERC Emergency 
Management 
Program, ERC 
work control 
procedure 

ERC facility 
surveillance 
procedure, ERC 
work control 
procedure 

No (low 
consequence 

No (not a 
credible 
event). 

No (bounded 
by reactor 
buildings). 

166-KE Oil 
Storage 
Facility 

Toxic 
material 

Loss of electrical power 
would not result in the 
release of hazardous 
material. Not a credible 
event because the 
building is not actively 
ventilated. 

Water 
Intrusion 

166-KE Oil 
Storage 
Facility 

Toxic 
material 

Water intrusion into the 
building results in the 
release of hazardous 
material to the 
environment. 

Possible causes: 
degradation of vault 
structure. 

ERC facility 
surveillance 
procedure, ERC 
work control 
procedure, ERC 
waste 
management 
procedure 

None. No (boundec 
by reactor 
buildings). 

Fire 

Facility 
Worker 
Exposure 
to Toxic 
Material 

166-KE Oil 
Storage 
Facility 

166-KE Oil 
Storage 
Facility 

Toxic 
material 

Toxic 
material 

Fire within storage 
vaults releases toxic 
material to the 
environment 

Possible causes 
inadvertent introduction 
of combustibles and 
ignition source into 
storage vaults 

Breach of process 
pipingiequipment 
results in a spread ot 
residual quantities of 
process chemicals 

Possible causes 
degradation of 
equipment, human 
error 

ERC facility 
access control 
procedure (entry 
is not permitted 
dunng routine 
S&M activities) 

ERC Emergency 
Management 
Program 

ERC facility 
access control 
procedure (entry 
is not permitted 
dunng routine 
S&M activities) 
ERC work 
control 
procedure, ERC 
facility 
surveillance 
Drocedure 

111-3 

- 
IV None. No. 

'The consequence ranking of the seismic event is based only on the potential exposure of individuals to radioactiveitoxic materials released 
dunng the event Consequences to facility woikers as a result of being struck by falling structuial members are considered to be a standard 
industrial hazard 
ASA = auditable safety analysis 
ERC = Environmental Restoration Contractor 
FSB = fuel storage basin 
HASP = health and safety plan 
RWP = radiological work permit 
SSC = system, structure, and component 
UBC = Unilorm Building Code 
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Table A-45. Summary of 166-KW Oil Storage Facility Hazard Evaluation. 

Summary Event 
Ranking 

Detailed 
Hazards 

Eval. 
Prevention and Mitigation 

~ 

Location 

1 66-KW 
311 Storage 
~acility 

Hazard 
Type 

Toxic 
material 

Potential 
Event 

Seismic 
Event 

Event and Possible 
Causes 

Structural damage 
results in a loss of 
confinement and an 
uncontrolled release to 
the environment. 

sscs Administrative 

ERC Emergency 
Management 
Program, ERC 
work control 
procedure 

Vault structure. No (low 
consequence) 

Loss of 
zlectrical 
Dower 

Toxic 
material 

Loss of electrical power 
would not result in the 
release of hazardous 
material. Not a credible 
event because the 
building is not actively 
ventilated. 

None ERC facility 
surveillance 
procedure, ERC 
work control 
procedure 

IV No (not a 
credible 
event). 

166-KW 
311 Storage 
Zacihty 

166-KW 
311 Storage 
Facility 

166-KW 
Oil Storage 
Facility 

Water intrusion into the 
building results in the 
release of hazardous 
material to the 
environment. 
Possible causes: 
degradation of vault 

Vault structure. 111-3 

- 
111-3 

Toxic 
material 

Toxic 
material 

ERC facility 
surveillance 
procedure, ERC 
work control 
procedure, ERG 
waste 
management 
procedure 

ERC Facility 
Access Control 
procedure (entry 
is not perniitted 
during routine 
S&M activihes) 
ERC Emei gency 
Management 
Program 

ERC facility 
access control 
procedure (entry 
is not permitted 
dunng routine 
S&M activities) 

ERC Emergency 
Management 
Program, ERC 
facility 
surveillance 
procedure 

Water 
Intrusion 

Fire 

No (bounded 
by reactor 
buildings). 

No (bounded 
by reactor 
buildings). 

structure. 
Fire within storage None. 
vaults releases toxic 
material to the 
environment. 
Possible causes: 
inadvertent introduction 
of combustibles and 
ignition source into 
storage vaults. 

Breach of process 
pipinglequipment 
results in a spread of 
residual quantities of 
process chemicals. 

Possible causes: 
degradation of 
equipment, human 
error. 

Facility 
Worker 
Exposure 
to Toxic 
Material 

166-KW 
Oil Storage 
Facility 

Toxic 
material 

None. IV No 

'The consequence ranking of the seismic event is based only on the potential exposure of individuals to radioactive/toxic materials released 
dunng the event Consequences to facility workers as a result of being struck by falling structural members are considered to be a standard 
industrial hazard 
ASA = auditable safety analysis 
ERC = Environmental Restoiation Contiactor 
FSB = fuel storage basin 
HASP = health and safety plan 
RWP = radiological work permit 
SSC = system, structure, and component 
UBC = Uniform Building Code 
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Nuclear Category 3 105-B 

APPENDIX €3 

Reactor and BHI-01085, Table 6, p. 16 (BHI 1997b) 
basin inventory 

FINAL HAZARD CLASSIFICATION 

105-DR 

105-F 

B.l INTRODUCTION 

Nuclear Category 3 

Nuclear Category 3 

Reactor block inventory 

Reactor block inventory 

BHI-01083, Table 5 ,  p. 16 (BHI 1997c) 

BHI-01082, Table 6, p. 16 (BHI 1997d) 

Preliminary hazard classification (PHC) analyses have been performed for the 105-B, 1 O K ,  
105-DR, 105-F, 105-KE, and 105-KW Reactors. The PHCs were determined by comparing the 
radionuclide inventories present in defined segments (e.g., module 1 and reactor block) to the 
threshold quantities in DOE-STD-1027-92 (DOE 1992). The PHC results are summarized in 
Table B-1 . 

105-KE" 

105-KWa 

Table B-1. Results of Preliminary Hazard Classification Analyses for the 
105-B, 105-C, 105-DR, 105-F, 105-m,  and 105-KW Reactors. 

Nuclear Category 3 

Nuclear Category 3 

Reactor block inventory 

Reactor block inventory 

BHI-01080, Table 5 ,  p. 13 (BHI 1997e) 

BHI-01079, Table 5 ,  p. 13 (BHI 1997f) 

I Facility 1 PHC I Basis I Reference I 

1105-C I Nuclear Category 3 I Reactor block inventory I BHI-00831, Table 6, p. 11 (BHI 1996d) I 

In accordance with DOE-STD-1027-92, final hazard classification (FHC) analyses are performed 
considering the quantity, form, location, and dispersibility of the radionuclide inventory and its 
interaction with available energy sources (DOE 1992). Three scenarios (i.e., a fuel storage basin 
[FSB] fire for 105-B and a seismic event for 105-C and 105-KE) were selected for analysis based 
on the hazard identification and preliminary hazards analysis performed for the above-identified 
surplus reactors and their associated ancillary facilities. Analysis of these scenarios forms the 
basis for the FHC determination. The analysis was performed in accordance with guidance 
presented in BHI-DE-0 I,  Design Engineering Procedures Manual, EDPI-4.37-0 1. 

B.2 FUEL STORAGE BASIN FIRE 

B.2.1 Background 

The 105-B, 105-C, 105-DR, and 105-F Reactor Buildings house an FSB (the 10.5-KE and 
105-KW FSBs are not included in the scope of this analysis). The basins served as collection, 
storage, and transfer facilities for fuel elements discharged from the reactors. The basins consist 
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of a fuel element pickup chute, storage area, and transfer area (see Figure 2-7). The storage area 
portion of the basins measures approximately 72 ft by 94 ft by 20 ft deep (UNC 1986). 

In preparation for decommissioning, various efforts were made to clean and stabilize the basin. 
As described in UNI-3958 (UNC 1986), the 105-B Reactor FSB contained an estimated 1 to 2 in. 
of sediment composed of iron oxides and silt. The water was removed from the basin, and 
approximately 600 ft3 of sediment was collected and placed in the transfer pits (UNC 1986). 
The mass of the sediment is estimated to be 50,000 kg (UNC 1987). Containment covers were 
placed over the sediment (UNC 1986). Individuals involved in the project reported that before 
installation of these plywood covers, a layer of sand 1 to 3 ft thick was placed over the sediment 
to provide shielding. Following removal of the water and sediment, the walls and floor of the 
basin were vacuumed to remove dust and loose particles. An asphalt emulsion was then applied 
as a surface fixative (UNC 1986). 

The water was removed from the 105-C Reactor FSB, and the contaminated sludge was pumped 
into the transfer area pits. The pits were covered with plywood covers. A high-pressure water 
system was used to wash the basin walls. Next, the contamination was fixed by applying coats 
of an asphalt-based emulsion. Estimates predicted that the 105-C transfer area contained 
approximately 50,000 kg of contaminated sludge (UNC 1987). The water and sludge remained 
in the pits until 1997. Activities associated with the Interim Safe Storage (ISS) Project removed 
the plywood covers from the pits to expose the top surface of the sludge. For as low as 
reasonably achievable (ALARA) and cost reasons, the project decided that the sediment should 
remain in the pits and should be removed as two large monoliths (BHI 1998a). As a result, grout 
caps were set in place and covered with sand for protection. The above-grade FSB and metals 
examination facility (MEF) facilities were demolished and removed. Again, safety, cost and 
ALARA forced the demolition of the FSB and MEF walls 15 ft below ground level. The 
rnonolithes were trimmed to this level, and then backfilled. Thus, all walls were demolished to a 
minimum of 15 ft  below grade (BHI 1998a). 

The 105-DR FSB area was located on the east side of the 105-DR Building and served as an 
underwater collection, storage, and transfer facility for the irradiated fuel elements discharged 
from the reactor. The FSB area consisted of the fuel element discharge pickup area, located 
adjacent to the reactor rear face; the fuel storage area, which was the basin proper; the he1 
transfer area, including the fuel transfer pits; the viewing area; and the wash pad area used to 
decontaminate fuel handling equipment. The storage area dimensions were approximately 
22.6 m by 23.8 m by 6.1 m (74 ft by 78 ft by 20 ft) deep. The total area of the FSB was 
approximately 65 1 m2 (7,000 ft2). The FSB, including the fuel transfer pits, was drained and 
cleared of debris, and fixative has been applied to portions of the contaminated surfaces 
(UNC 1986). The asphalt emulsion fixative was applied on the bottom 2.44 m (8 ft) of the FSB 
walls. The top 15 ft of the walls were removed from the 105-DR FSB, and the remaining 
structure was filled with soil during ISS activities. 

The 105-F FSB area was located on the south side of the 105-F Building and served as an 
underwater collection, storage, and transfer facility for the irradiated fuel elements discharged 
from the reactor. The FSB area consisted of the fuel element discharge pickup area, which was 
located adjacent to the reactor rear face; the fuel storage area, which was the basin proper; the 
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Isotope 

Ni-59 

CO-60 

Ni-63 

Sr-90 

(3-137 

Eu-152 

Eu-154 

U-23 8 

Pu-239 

Am-24 1 

Pu-238 

fuel transfer area, which included the fuel transfer pits; and the wash pad area used to 
decontaminate fuel handling equipment. The storage basin was approximately 22 by 25 by 6.1 m 
(72 by 82 by 20 ft) deep. The total area of the FSB was approximately 744.2 m2 (8,000 ft2). The 
transfer bay was located west of the FSB and served as a railcar cask loading area to transfer fuel 
from the FSB. The transfer bay also had a 3X ball washer located in the southwest corner. All 
the concrete structure of the 105-F FSB including the concrete floor and 2 ft of the soil beneath 
the floor was removed during the ISS activities. The soil sampling results met the closure 
criteria. 

The radionuclide inventories of the 105-B FSB are presented in Table B-2. The values in 
Table B-2 are taken from UNC-3714 (UNC 1987). The values for the 105-B Reactor were 
determined by multiplying 50,000 kg of sediment by measured radionuclide concentrations. The 
inventories in the 105-C, 105-DR, and 105-F FSBs have been removed to the extent necessary to 
meet closure criteria. Therefore, there is no inventory identified for the 1 O X ,  105-DR, and 
105-F FSBs in this ASA. 

105-B Reactor 

0.5 

11 

60 

14 

16 

1.4 

4.2 

0.009 

1.6 

0.5 

0.075 

B.2.2 Scenario 

A fire was postulated to occur involving the 105-B Reactor FSB. 

The above-grade portion of the 105-B Reactor FSB structure is constructed of concrete block 
walls and a precast concrete panel roof 10 to 40 ft high. The below-grade portion is constructed 
of reinforced concrete (DOE 1989). 
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Although the basin is constructed of noncombustible materials, wood planking is present and the 
asphalt fixative used on the basin walls and floor is combustible. Originally, the wood planking 
and asphalt fixative were fire-resistant; however, it is assumed that the ability of these materials 
to resist burning has been degraded due to the age of the treatment chemicals. It is postulated 
that the wood planking ignites, burns, and falls into the basin, thus providing sufficient energy to 
burn the asphalt fixative and disperse the underlying contamination. 

The fire could spread and involve the transfer pit plywood covers; however, no significant 
release of radioactive material from the sediments is postulated. Suspension of material in the 
transfer pits would occur via aerodynamic entrainment, which is a surface phenomenon. 
Because the sediments are covered with 1 to 3 ft of sand, the sediments would not be impacted 
by the fire. The sensitivity of the analysis to this assumption is addressed in Section B.2.3. 

It is assumed that the fire does not spread to other portions of the 105-B Reactor Building based 
on the facility materials of construction and relatively low combustible loading. 
DOE/EIS-O119D, Draft Environmental Impact Statement; Decommissioning of Eight Surplus 
Reactors at the Hanford Site, Richland Washington (DOE 1989) concluded that there were no 
credible sources for the energy needed to heat the graphite blocks of the reactor to the 
temperatures required to sustain combustion. The Masonite component of the biological shield 
is also combustible; however, it is layered between sheets of steel (Figure 2-6) and does not pose 
a significant fire hazard. Additionally, the radionuclide inventory in the biological shield (90% 
of which is in the steel) is very small, (Le., the biological shield cobalt-60, nickel-63, and 
nickel-59 may be treated as essentially zero) (UNC 1987). 

13.2.3 Source Term 

For the purposes of this FHC determination, “source term” is defined as the amount of respirable 
radioactive material released to the air and available for transport to downwind receptors. Given 
the scenario described in Section B2.1, the radioactive material on the walls and floor of the 
basin and that present in the sediments are potentially available for release. 

Calculation 01 00-CA-NO002 (BHI 1996a, sheet 5) conservatively estimated the inventory on the 
105-C Reactor FSB walls (before ISS activities) and floor to be equivalent to 20% of the 
sediment inventory, based on measured dose rates and assuming the same isotopic composition 
as the sediment. Although specifically derived for the 105-C Reactor FSB, this estimate is 
judged applicable to the 105-B Reactor FSB because the missions and usage of both basins were 
the same, and identical cleanup and stabilization processes were used. 

Note that the measured dose rates at the 105-B Reactor FSB (Le., a maximum of 4 mrem 
[BHI 1997a1) are less than those that were at the 105-C Reactor FSB before ISS activities 
(i.e., an average of 35 mrem [BHI 1996b]), suggesting that the application of the 20% value is 
not only applicable, but conservative. 

At the time the asphalt fixative was applied, the activity remaining in the basin was bound to the 
concrete walls. For the purposes of this analysis, it is assumed that the activity is present as a 
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1998 Sediment Basin Wall/Floor 
Inventory (Ci)a Inventory (Ci) Isotope 

Ni-59 5 .OOE-0 1 1.00E-01 

CO-60 1 .99E+00 3.98E-0 1 
Ni-63 5.48E-tO 1 1.1 OE+O 1 

Sr-90 1.02Ei-01 2.04E+00 

CS-137 1.19E+01 2.3 8E+00 

EU-152 7.08E-01 1.42E-0 1 

EU- 154 1.45E+00 2.90E-01 

U-238 9.00E-03 1.80E-03 

PU-238 6.77E-02 1.35E-02 

PU-239 1.60E+00 3.20E-01 

Am-24 1 4.90E-01 9.80E-02 

layer of chemically nonreactive powder. This is judged to be a conservative assumption as it is 
anticipated that some fraction of the activity has migrated into the walls and would not be 
impacted by the fire. DOE-HDBK-3010-94 (DOE 1994) specifies a bounding airborne release 
fraction (ARF) of 6 x 1 0-3 and a respirable fraction (RF) of 1 x 1 0-2 for nonreactive compounds 
subjected to thermal stress. Table B-3 presents (1) the radionuclide inventory of the 105-B 
Reactor sediment decayed to March 1, 1998; (2) the basin inventory (equivalent to 20% of the 
sediment inventory); and (3) the FSB fire source term (calculated by multiplying the basin 
inventory by the ARF'/RF of 6 x lom5). The inventories of the daughter products were not 
included to simplify the presentation of the calculations. A sensitivity study was performed and 
determined that the daughter products account for less than 1% of the total dose. 

Source Term (Ci) 

6.00E-06 

2.39E-05 

6.5 8E-04 

1.22E-04 

1.43E-04 

8.5 OE-06 

1.74E-05 

1 .OSE-07 

8.12E-07 

1.92E-05 

5.8 8E-06 

The scenario in Section B2.1 assumes that there is no significant contribution to the source term 
from the transfer pit sediments because they are covered with sand. To evaluate the sensitivity 
of the analysis to this assumption, it is postulated that burning of the plywood pit covers impacts 
the first 0.5 in. @e., approximately 1 cm) of the sand layer. Given that the two pits each measure 
6.3 ft by 9 ft, the volume of sand impacted is equal to 4.8 ft3. Based on 105-C Reactor 
experience, it is suspected that the sand has become contaminated over time due to the migration 
of moisture in the sediments. Assuming that the concentration of radionuclides in the sand is the 
same as the underlying sediments, a volume of 4.8 ft3 represents 0.8% of the total radionuclide 
inventory. Given identical airborne release mechanisms, this quantity is judged to be 
insignificant relative to the 20% assumed to be present on the FSB walls and floors. 

Table B-3. 105-B Reactor Fuel Storage Basin Fire Source Term. 
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B.2.4 Consequences 

The radiological consequence at a distance of 30 m resulting from a 105-B Reactor FSB fire is a 
committed effective dose equivalent (CEDE) of 1.9 rem. Approximately 97% of this dose 
results from two isotopes &e., 1.2 rem from plutonium-239 and 0.59 mrem from 
americium-24 1). 

The doses calculated are not intended to be predictive of the actual dose consequences if such an 
event were to occur and are only meant to serve as a bounding case. Actual consequences from 
such an event would be much smaller. Conservative assumptions made in the dose calculation 
include a bounding ARF/RF and assume a ground-level, point-source release at adverse 
atmospheric dispersion conditions based on 100-N Area joint frequency meteorological data. 
The 30-m receptor location is based on DOE-STD-1027-92 (DOE 1992), which uses a dose of 
10 rem at 30 m to define Hazard Category 3 threshold quantities. The calculation is documented 
in Calculation 01 00X-CA-0001 (BHI 1998b), Attachment 1. 

For information purposes, the dose was also calculated at a distance of 100 m and at the near 
shoreline of the Columbia River (a distance of 820 m). The CEDES are 0.24 rem and 
1.4 x 10 -~  rem, respectively. 

B.3 SEISMIC EVENT 

B.3.1 Background 

A seismic event could result in structural failure of the reactor buildings. Within the buildings, 
the largest inventories of radioactive material are located in the FSBs and the reactor blocks. 

It is assumed that the collapse of walls and roof panels into the 105-B Reactor FSB would result 
in insignificant releases of radioactive material. This assumption is based on the relative 
nondispersability of the material at risk. Specifically, the 105-B Reactor inventory on the basin 
walls and floor is fixed in place by an asphalt emulsion; and the sediments are located in two 
6.3- by 9- by 25-ft-deep pits (UNC 1986), layered with sand, and covered by plywood. No 
airborne releases are anticipated fi-om such an event. 

The inventory of radioactive material associated with the 105-B, 1 O X ,  1 05-DR, 105-F, 
105-KEi7 and 105-KW Reactor blocks is also relatively well protected from forces related to 
structural failure of the reactor buildings. The reactor blocks are massive structures consisting of 
a graphite moderator stack, a thermal shield, and a biological shield. The 105-B, 105-C, 
105-DR7 and 105-F graphite stacks measure 28 ft by 36 ft by 36 ft. The 105-ICE and 105-KW 
graphite stacks are larger, measuring 33.5 ft by 41 ft by 41 ft. The thermal shields, which 
surround the graphite stacks, are 8 to 10 in. thick and are made of cast iron. The biological 
shields surround the thermal shields. At the 105-B, 105-C, 105-DR7 and 105-F Reactors, the 
biological shields are 52 in. thick and are made of alternating laminated layers of steel and 
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105-B 
Isotope Reactor 

H-3 8,300 

C-14 4,500 

CO-60 100 

Ni-63 180 

Ni-59 I 
C1-36 42 

Pu-239 1 

Am-24 1 0.3 

Sr-90 10 

Nb-94 0.3 

(3-137 30 

Ba-133 32 
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105-C 105-DR 105-F 105-KE 105-KW 
Reactor Reactor Reactor Reactor Reactor 

8900 4900 2790 30,000 27,000 

4500 3200 3690 7,000 6,700 

10410 30 95 1 5 5 

878 95 804 11 15 

7.1 1 8.1 -- -- 
85 26 33 54 52 

1 1 1 1 1 

0.3 0.3 0.3 0.3 0.3 

10.2 10 7.5 10 10 

0.32 0.3 0.3 1.1 1.1 

30 30 22.2 30 30 
-- 10 11 1 1 

Masonite@. At the 105-KE and 105-KW Reactors, the biological shields vary in thickness from 
45 to 83 in. and are made of heavy aggregate concrete (IJNC 1987). 

DOE/EIS-O119D (DOE 1989) analyzed the accidental drop of a reactor block during transport 
for disposal. The accident postulates that the reactor block, weighing approximately 
8,000,000 kg, i s  dropped from a height of 14.5 ft with the result that 1% of the graphite stack i s  
crushed into a powder. It is assumed that the release of radioactive material from the reactor 
block drop accident conservatively bounds the release that would occur given the seismic- 
induced structural failure of a reactor building. This assumption has been previously applied to 
the 105-C Reactor seismic event analyses (BHI 1996d). 

B.3.2 Scenario 

A seismic event is postulated to occur resulting in structural failure of the 105-KE Reactor 
Building and the 105-C Reactor Building. The 105-B, 105-C, 105-DR, 105-F, 105-KE, and 
105-KW Reactor Buildings all have equivalent inventories of transuranics (e.g., plutonium-239 
and arnericium-241), which are the primary dose contributors (Table B-4). The 105-ICE Reactor 
was selected for analysis because its graphite stack contains the largest quantities of hydrogen-3 
and chlorine-36, two of the primary remaining contributors to the dose. Additionally, the 
105-C Reactor was selected for analysis because its graphite stack contains the largest quantity 
of cobalt-60 and, in this case, the cobalt i s  assumed to be dispersible. 

Masonite is a registered trademark of the Masonite International Corporation, Tampa, Florida. @ 
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105-B 105-C 105-DR 105-F 105-KE 
Isotope Reactor Reactor Reactor Reactor Reactor 

Eu-152 40 41.7 40 20.9 40 

Eu- 154 20 21.3 20 7.3 20 

Ca-4 1 190 1s 90 142 1 

105-KW 
Reactor 

40 

20 

5 

The impact of the buildings collapsing onto the reactor blocks is assumed to breach the 
biological and thermal shields and crush 1% of the graphite (approximately 10 m3 for the 105-B, 
105-C, 105-DR, and 105-F Reactors, or 16 m3 for 105-KE and 105-KW Reactors) into a fine 
powder. In addition to crushing a portion of the graphite, it is assumed that the impact similarly 
dislodges and turns to powder 1% of the scale built up within the reactor process tubes. 

Isotope 

H-3 

B.3.3 Source Term 

1998 Graphite 1998 Process Tube 
Stack Inventory* Scale Inventory* Source Term (Ci) 

(Ci) (Ci) 
1.45E+04 00E+00 1.45E-01 

Consistent with the analysis documented in DOE/EIS-0 1 19D (DOE 1989), it is assumed that 1 % 
of the graphite powder and powdered process tube scale is resuspended by wind action over an 
8-hour period. 

C-14 

C1-36 

Ca-4 1 

Ni-59 

The inventory of radionuclides in the graphite stack and process tube scale is not uniformly 
distributed. The outer edges of the reactor block were exposed to a lower neutron flux and, 
consequently, contain a lower inventory relative to the center. Consistent with DOE 1989, a 
“1 0-to-1 peak-to-average ratio” is applied. The source term is therefore 1 .O x 1 0-5 (1 % crushed 
to powder by 1 % resuspended by 10%) of the graphite stack and process tube scale inventory. 

6.99E+03 00E+00 6.99E-02 

5.40E+O 1 00E+00 5.40E-04 

l.OOE+OO 00E+00 1.00E-05 

00E+00 1.30E+01 1.30E-04 

Table B-5 presents (1) the 105-KE Reactor graphite stack inventory decayed to March 1, 1998; 
(2) the 105-KEi Reactor process tube inventory decayed to March 1, 1998; and (3) the seismic 
event source term (calculated by multiplying the sum of the graphite stack and process tube 
inventory by 1 .O x 

Table B-5. 105-ICE Reactor Seismic Event Source Term. (2 Pages) 
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1998 Graphite 1998 Process Tube 
Isotope Stack Inventory* Scale Inventory* 

(Ci) (Ci) 
CO-60 9.06E-0 1 3.44E+Ol 

Ni-63 1 .O 1 E+O 1 1.55E+03 

Sr-90 7.3 2E+00 2.20E-0 1 

MO-93 00E+00 1.99E-01 

Zr-93 00E+00 l.lOE+Ol 

TC-93 00E+00 3.00E-02 

Nb-94 1.1 OE+OO 6.00E-0 1 

(3-137 2.23E+01 00E+00 

EU-152 2.02E+01 1.1 OE+OO 

EU-154 6.93E+00 5.54E-01 

Ba-133 4.30E-0 1 OOE+OO 

Am-24 1 2.94E-0 1 00E+00 

PU-239 l.OOE+OO 00E+00 

Source Term (Ci) 

3.53E-04 

1.56E-02 

7.54E-05 

1.99E-06 

1.1 OE-04 

3.00E-07 

1.70E-05 

2.23E-04 

2.13E-04 

7.48E-05 

4.3 OE-06 

2.94E-06 

1.00E-05 

Table B-6 presents the 105-C Reactor graphite stack inventory decayed to October 1, 1996, and 
the seismic source term (calculated by multiplying the inventory by 1 .O x 1 O-5). The accident 
scenario postulates damage to the thermal and biological shields. It is assumed that this damage 
does not significantly contribute to the source term. The thermal shield does contain a large 
inventory of cobalt-60 @e., 8,690 Ci); however, it is integral to the cast iron metal matrix of the 
shield and, thus, is not readily dispersible. DOE-HDBK-3010-94 (DOE 1994), which documents 
this analysis, states that no significant airborne release is postulated for metals undergoing 
impaction stresses. The biological shields, although massive in size, contain very little 
radioactive material. 

C-14 

C1-3 6 

Table B-6. 105-C Reactor Seismic Event Source Term. 
(2 Pages) 

4.49E-1-03 4.5E-02 

8.50E+O 1 8.5E-04 

I SourceTerm(Ci) 1 I Activity (Ci) as of 
October 1,1996 I Isotope 

Ca-4 1 

Ni-59 

1.80E+01 1.8E-04 

7.10E+00 7.1E-05 

CO-60 

Ni-63 

2.26E+03 2.3E-02 

8.1 OE+03 8.1E-03 
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Mo-93 

Zr-93 

Table B-6. 105-C Reactor Seismic Event Source Term. 
(2 Pages) 

3.99E+00 4.OE-07 

0 0 

I Activity (Ci) as of I October 1,1996 I Source Term (Ci) Isotope 

Tc-99 

Nb-94 

I Sr-90 1 7.74Ei-00 I 7.7E-05 I 

2.00E-03 2.OE-08 

3.20E-01 3.OE-06 

Ag-108M 

(3-137 

2.82E-02 0 

2.30E+O 1 2.3E-04 

Eu-152 

Eu-154 

2.30E+01 2.3E-04 

8.3 5E+00 8.4E-05 

I Ba-133 I 0 I 0 I 
Am-24 1 

Pu-239 

__ 

2.94E-0 1 4.2E-06 

1.00E+00 1 .OE-05 
Source: BHI ( I  996d). 

B.3.4 Consequences 

The radiological consequence at a distance of 30 m, resulting from the seismic-induced failure of 
the 105-KE Reactor Building, is a CEDE of 1.7 rem. Approximately 97% of this dose results 
from four isotopes (i.e., 0.98 rem from plutonium-239,0.30 mrem from americium-241, 
0.18 mrem from hydrogen-3, and 0.2 1 mrem chlorine-36). 

Calculated in Appendix C of BHI (1996c), the radiological consequence at a distance of 30 m 
resulting from the seismic-induced failure of the 105-C Reactor Building is a CEDE of 1.6 rem, 
Approximately 99% of this dose results from three isotopes (Le., 0.68 rem from cobalt-60, 
0.65 rem from plutonium-239, and 0.27 rem from americium-241). 

The doses calculated are not intended to be predictive of the actual dose consequences if such an 
event were to occur, but are only meant to serve as a bounding case. Actual consequences from 
such an event would be much smaller. Conservative assumptions made in the dose calculation 
include assuming a ground-level, point source release at adverse atmospheric dispersion 
conditions based on 100-N Area joint frequency meteorological data. The 30-m receptor 
location is based on DOE-STD-1027-92 (DOE 1992), which uses a dose of 10 rem at 30 m to 
define Hazard Category 3 threshold quantities. The calculation is documented in BHI (1 998’0) 
(Attachment 1, sheet 1). 

For information purposes, the dose from the 105-JSE Reactor Building seismic event was also 
calculated at a distance of 100 m and at the near shoreline of the Columbia River (a distance of 
590 m). The CEDES are 0.22 rem and 4.6 x 10” rem, respectively. 

Surplus Reactor Auditable Safety AnaIysis 
August 2004 B-10 



BHI-0 1 172 
Appendix B - Final Hazard Classification Rev. 3 

B.4 CONCLUSIONS 

Three accidents, a FSB fire for 105-B and a seismic event for 105-C and 105-KE, have been 
analyzed for the 105-B, 105-C, 105-DR, 105-F, 105-KE, and 105-KW Reactors. These 
accidents are judged to bound other potential accidents at the reactor buildings, as well as their 
associated ancillary facilities. 

The radiological consequences of the analyzed accidents are less than the 10 rem at a distance of 
30 m used by DOE-STD-1027-92 (DOE 1992) to define Category 3 threshold quantities. 
Therefore, the FHC of the 105-B, 105-C, 105-DR, 105-F, 105-KE, and 105-KW Reactors and 
associated ancillary facilities is Radiological. 

The degree of conservatism in the FSB inventory estimate, as provided in UNC-3714 
(UNC 1987), is unknown. For the FSB fire scenarios, the inventory would need to be a 
factor of 5 greater to achieve a consequence in excess of 10 rem. 
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